
PROJECT

" GEMINI

X-554-66-283

\

• . k

E

SP_CE FLIQHT
6REEI_._SELT,MD.

T! PRICE{S) $

:'-!,:,'tl copy (HC)

i _ " ¢t• M_cro,_che (MF)

l:I Ju_,l_5

I .. ,

__ 1',167-z_.027_.

./_.../.d' _
_1 (PA, G E_

(N,A,_A CR OR TMX OR A_I NUt4"BER)

(THRU)

, f)
(Coo_)

O2
(CATEGORY)

y



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

GODDARD SPACE FLIGHT CENTER

GREENBELT, MARYLAND

FOR OFFICIAL USE ONLY

THIS SERIES OF VOLUMES DESCRIBES IN DETAIL THE GODDARD

REALTIME PROGRAMMING SYSTEM USED TO SUPPORT THE GEMINI,

GT-3 AND GT-4 MANNED MISSIONS.

THE VOLUMES REPRESENT OUR FIRST ATTEMPT AT LARGE SCALE

COMPUTERIZED DOCUMENTATION. IT HAS BEEN A LEARNING PRO-

CESS AND WE FEEL THE TECHNIQUE HAS GREAT POSSIBILITIES.

ALTHOUGH THE ANTICIPATED ECONOMIES WERE NOT REALIZED ON

THIS FIRST ATTEMPT, WE FEEL WITH THE EXPERIENCE GAINED,

FUTURE AUTOMATED DOCUMENTATION TASKS CAN BE ACCOMPLISHED

MORE ECONOMICALLY THAN BY USING CONVENTIONAL TECHNIQUES.

FURTHER WE FEEL THAT COMPUTERIZED DOCUMENTATION PERMITS

REALTIME DOCUMENTATION OF THE COMPUTER PROGRAMMING EFFORT

INCLUDING FLOW CHARTING. THIS WAS DEMONSTRATED IN OUR

LATEST AIMP EFFORT, AND IS A SOLUTION TO THE PROBLEM OF

KEEPING DOCUMENTATION CURRENT WITH COMPUTER PROGRAM

DEVELOPMENT.

PREPARED BY IBM FOR

RELEASED

DATA OPERATIONS BRANCH

MANNED FLIGHT OPERATIONS DIVISION

TRACKING AND DATA SYSTEMS DIRECTORATE

NASA-GODDARD

,/_J_. J. DONEGAN, HEAD

DATA OPERATIONS BRANCH



X-554-66-283

Project
GEMINI "

GODDARD

REAL TIME .PROGRAMMING

SYSTEM

Volume II

Monitor and I/O Programs

prepared for

National Aeronautics and Space Administration

Contract No. NAS 5-9762

March 1965

by

Federal Systems Division

International Business Machines Corporation

t

i

1



GODDARD REAL TIME PR[)GR.AMMING SYSTEM

INDEX (JF VOLUMF--S

I I NT KODUC. T I 0,';

II MONITOR AND I/O PROGRAMS

Ill REAL T I_E PROCESSORS

P
IV NON-REAL TIME PROGRA_4S



FOREWORD

PROJECT GEMINI WAS ESTABLISHED BY THE ,IATIONAL

AERONAUTICS AND SPACE ADMINISTRATION (NASA) AS ITS

SECOND MAN-IN-SPACE PROGRAM TO CARRY FORWARD THE

MANNED SPACE MISSION STARTED BY PROJECT MERCURY

AND TO PROVIDE THE KNOW-HOW NEEDED TO ENSURE A

SUCCESSFUL MANNED LUNAR LANDING IN PROJECT APOLLO.
I

IN PROJECT GEMINI, NASA WILL CONDUCT A SERIES OF

SPACE FLIGHTS THAT WILL MEASURE THE PHYSIOLOGICAL

ASPECTS OF EXPOSING MEN TO SPACE ENVIRONMENT FOR

PROLONGED PERIODS, PROVIDE EXPERIENCE IN SPACE-

CRAFT CONTROL, AND PERFECT RENDEZVOUS AND DOCKING

TECHNIQUES WITH OTHER SPACE VEHICLES IN FLIGHT.

THE GODDARD SPACE FLIGHT CENTER (GSFC), LOCATED

AT GREENBELT, MARYLAND, IS RESPONSIBLE FOR PROVIDING

PRIME (REAL TIME) COMPUTING SUPPORT FOR THE GEMINI

SPACE FLIGHTS THROUGH THE GT-3 (GEMINI TITAN-3)

MISSION, AND TO PROVIDE BACKUP SUPPORT FOR THE

MANNED SPACECRAFT CENTER AT HOUSTON, TEXAS FOR

LATER MISSIONS.

THIS VOLUME IS ONE OF A SERIES OF FOUR MANUALS

THAT DESCRIBE THE GSFC REAL TIME COMPUTING SYSTEMS

AS DEVELOPED FOR MISSION SUPPORT THROUGH THE GT-3

MISSION. THE FOUR VOLUMES IN THIS SERIES ARE -

VOLUME I, INTRODUCTION

VOLUME II, MONITOR AND I/0 PROGRAMS

VOLUME III, REAL TIME PROCESSORS

VOLUME IV, NON-REAL TIME PROGRAMS



THE PAGE IMPRESSIONSUSED FOR PHOTO-OFFSETPRINTING
OF THEI TEXT AND FLOWCHARTSOF THIS SERIES OF MANUALS

WERE PRODUCED BY AN IBM 1401 COMPUTER,WHICH WAS

ALSO USED TO CONTROLTHE PAGE AND LINE FORMAT. DUE
i TO CERTAIN LIMITATIONS' IN THIS METHODOF PRODUCTION,

SOME FLOWCHARTS,TABLES AND ILLUSTRATIONS WEREPRE-

PARED IN WHOLEOR IN PART, USING CONVENTIONALTYPE-

WRITER/LINE ART METHODS.
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VOL II MONITOR AND I/O PROGRAMS

[. BASIC MONITOR CONTROL PROGRAMS

THE BASIC MONITOR CONTROL FUNCTIONS FOR THE GEMINI

PROGRAMF!ING SYSTEM ARE PERFORMED BY THE MAIN CONTROLLER

PROGRAMS, BY THE QUEUEING AND.UNQUEUEING PROGRAMS, AND

BY ASSOCIATED GEMINI SYSTEM MACROS. THE MAIN CONTROLLER

PRIORITY PRCGRAM, MOPRIO, GIVES CONTROL TO OTHER PRO-
i

GRAMS IN THE GEMINI PROGRAMMING SYSTEM ON THE BASIS OF A

DYNAMIC PRIORITY TABLE IN WHICH THE PRIORITY INDICATORS

ARE CONTROLLED BY THE MONITOR MACROS, TRNOF AND TRNON.

THESE MACROS ARE USED THROUGHOUT THE GEMINI PROGRAMMING

SYSTEM BY VARIOUS MONITPR PROGRAMS.

WHEN A NONTRAP PROCESSOR IS INTERRUPTED, THE SAVE

MACRO, SAVE, GIVES CONTROL TO THE MAIN CONTROLLER SAVE

PROGRAM, MOSAVE, WHICH PRESERVES THE CONDITION OF THE

INTERRLIPTED PROCESSOR. THE REAL TIME CHAN_AEL MAIN CON-

TROLLER PROGRAPt MORTCC, INTERPRETS ALL INTERRUPTS OCCUR-

RING ON THE DATA COMMUNICATIONS CHA_NEL (DCC). WHEN THE

TRAP PROCESSOR WHICH SERVICES THE INTERRUPT HAS BEEN COM-

PLETED (PRIORITY CCNDITIONS PERMITTING), MOPRIO GIVES

CONTROL TO THE MAIN CONTROLLER RETURN PROGRAM, MORTRN,

WHICH RESTORES ThE CONDITIONS AND RETURNS CONTROL TO THE

PROGRAM AT THE INTERRUPTED POINT. IF A PROGRAM MAY NOT BE

INTERRUPTED, THE DISABLE MACRO, QENRZ, AND ITS ASSOCIATED

DISABLE PROGRAM, MYENBO, ARE EXECUTED. VIHEN CONDITIONS

PERMIT INTERRUPTION, THE ENABLE MACRO, QENBA, AND ITS

ASSOCIATED ENABLE PR[)GR_M, MYENBA, ARE EXECUTED.

wHEN INPUT DATA IS HELD FOR A PROGRAM, THE EXECUTION

OF THE QUEUE MACRO, QUEUE, AND ITS ASSOCIATED QUEUE PRO-

GRAM, MOQUEU, PLACES AN ENTRY IN THE INPUT QUEUE TABLE

FOR THAT PROGRAM. WHEN THE PROGRAM IS FREE TO ACCEPT NEW



VOL II MONITOMAND I/O PROGRAMS

DATA, THE EXECUTION OF THE UNQUEUE MACRO, UNQUE, AND ITS

ASSOCIATEO UNQUEUE P_QGRAM, MOUNOU, EXTRACTS THE OLDEST

WAITING INPUT FROM 1HE FIRST LOCATION IN THE QUEUE TABLE.

THE REFERENCE MACRO, REFR, IS EXECUTED ONLY DURING A

COMPILATION OF THE GEMINI PROGRAMMING SYSTEM. IT GENER-

ATES THE QUEUE TABLES AND THE BASIC MONITOR TABLES USED

BY THE MAIN CONTROLLER PROGRAMS A_D THE SYSTEM MACROS.

P

2



VOL IT MONITOR AND IlO PROGRAMS

2. MOPRIO - MAIN CONTROLLER PRIORITY PROGRAM

MOPRIO, THE MAIN PRIORITY PROGRAM, IS THE CENTER OF

THE MONITCR CONTROL SYSTEM AND GIVES PROCEDENCE TO ROU-

TINES OF THE GEMINI REAL TIME SYSTEM ACCORDING TO A

PRIORITY TABLE WHICH IS CONTINUOUSLY MODIFIED BY MISSION

CONDITIONS. IN ADDITION, WHEN PRIO}{ITY REQUIRES THE

EXECUTION OF A RCUTINE WHICH IS NOT IN CORE STORAGE,

MOPRIO INITIATES A REQUEST TO LOAD THE REQUIRED ROUTINE

FROM DISK STORAGE (SEE FLOWCHART).

INPUT

A) TABLES -

TMDEFN A VARIABLE LENGTH TABLE USED TO ESTAB-

LISH LINKAGE BETWEEN MOPRIO AND PROGRAF!S

IN JOBS OF THE MULTI SYSTEM OTHER THAN

JOB I. THIS TABLE IS SET UP BY A SPECIAL

PORTION OF THE B-4 WRITER AND CONSISTS

OF ONE TRANSFER VECTOR FOR EVERY ROUTINE

APPEARING WITHIN A ODEFN (SEE QDEFN

MACRO).

TMPRIO THE MONITOR PRI[)RIIY TABLE CONSISIING

OF ONE ENTRY EACI4 OF THE NN ROUTINES IN

THE PRIORITY LIST IN ORDER OF PRIORITY.

EACH LOCATION IN TilE TABLE CONTAINS IN

ITS ADORESS THE LOCATION OF THE ENTRY

POINT FOR THAT ROUTINE. THE REMAINING

BITS OF THE TMPRIO ENTRY INDICATE THE

CURRENT STATUS OF THE ROUTINE -

3



VOL II _ONITOR ANO [I0 PROGRAMS

BIT INDICATOR

S A

I B

2-15 C-P

16 Q

I7

18-20

6

R

S-V

ROUTINE IN PRgCESS

DATA WAITING FOR

ROUTINE

ROUTINE SUPPRESSED

ROUTINE NOT IN CORE,

BUT HAS BEEN

REQUESTED

ROUTINE NOT IN CORE

ROUTINE SUPPRESSED

P

TMFRPR

TMNMSK

THE MONITOR PRIORITY REFERENCE TABLE

CONSISTING OF ONE ENTRY FOR EACH OF THE

NN ROUTINES IN THE PRIORITY LIST IN

ORDER OF PRIORITY. THE ADDRESS OF EACH

ENTRY CONTAINS THE ROUTINE NUMBER COR-

RESPONDING TO THE ROUTINE OF THE PARTI-

CULAR PRIORITY. THE DECREMENT OF EACH

ENTRY CONTAINS A ONE IF A ROUTINE IS TO

BE EXECUTED IN B-CORE, ZERO IF THE

ROUTINE IS TO BE EXECUTED IN A-CORE.

A TWENTY-THREE LOCATION TABLE CONTAINING

IN THE FIRST TWENTY-ONE LOCATIONS, OCTAL

MASKS USED TO DETERMINE WHETHER EACH

OF THE INDICATORS A THROUGH U IS ON.

THE LAST TWO LOCATIONS CONTAIN COMPOSITE

OCTAL MASKS USED TO DETERMINE {I)

WHETHER ANY OF THE INDICATORS C THROUGH

AND S THROUGH U ARE ON, AND (2)

WHETHER THE A ANO B INDICATORS ARE ON,

RESPECTIVELY.

4
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TMSAVE IHE MONITOR SAVE TABLE CONSISTING OF

ONE ENTRY FOR EACH [IF THE NN ROUTINES

IN lie PRIORITY LIST IN ORDER BY PRIO-

RITY. THE ADDRESS ()F EACH ENTRY CON-

TAINS THE LOCATI[)N OF THE I4-CELL BLOCK

IN TMPANL USED TO STORE MACHINE CONDI-

TIONS WHEN A TRAP OCCURS DURING EXECU-

TION OF THAT ROUTINE.

ADOUM THE 14-LOCATION 6LOCK USED TO SAVE THE

MACHINE CONDITIONS WHEN A TRAP TAKES

PROGRAM CONT}{QI FRII_ MODIAG.

PARAME E '_r,S -

NN THE NUM6ER OF ROUTINES IN THE PRIORITY

LIST

THE FOLL[)_ING PARAMETERS A4E USED TO DEFINE

ENTRIES IN THE TMNMSK TASLI FOR DETERMINING

WHEIHER THE SPECIFIED INDICATORS ARE ON -

A EQU t (INDICATOR A)

(_ ECJU IT(INDICATOR Q)

R EQU tS(INI)ICATOR R)

Y ECrU 22( INDICATOR C THROUGH Q AND S THROUGH U)

Z E(_U 23( INUICATORS A AND B)

OUTPUT

A}

THE 'Q' BIT IS TURNDD ON IN THE APPRO-

PRIATE TMPRIO ENTRY WHEN PRIORITY CONDI-

TICNS REQUIRE A ROUTINE TO BE LOADED

FROM DISK STORAGE.
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B) COMMUNICATIONCELLS -

MCSAVE CONTAINS THE LOCATION OF THE SAVE BLOCK

IN TMPANLFOR THE DESIRED RnUTINE IN THE

ACDRESS. THE DECREMENT CONTAINS THE

ROUTINE NUMBER EXCEPT WHEN THE SAVE

BLOCK IS AODUM (IN THIS CASE, THE DECRE-

MENT IS ZERO}

MCSUBR CONTAINS ZERO IF THE DESIRED ROUTINE IS

TO BE EXECUTED IN A-CORE. CONTAINS NON-

ZERO IF THE OESIREO ROUTINE IS TO BE

EXECUTED IN B-CORE.

McrRuK CONTAINS THE ROUTINE NUMBER OF THE PRO-

GRAM TO BE LOADED FROM DISK STORAGE IN

THE ADDRESS.

METHOD

_OPRIO RECEIVES CONTROL WHFN EITHER A TRAP OR AN

ORDINARY (I.E., NONTRAP} PROCESSOR HAS BEEN COMPLETED.

SINCE NOPRIC HAS NO WAY OF KNOWING THE SOURCE OF PROGRAM

CONTROL, ITS FIRST OPERATIONS ARE T(I SET THE EXECUTION

CYCLE CONTROL (ECC) TO A-CORE, LEAVE THE MUL IPLE TAG

MODE, AND ENABLE THE COMPUTER FOR TRAPPING.

MOPRIO EXAMINES THE ENTRIES IN THE TMPRIO TABLE,

SEEKING THE HIGHEST PRIORITY ROUTINE FOR WHICH NONE OF

THE SUPPRESSION INDICATORS (C THROUGH Q, S THROUGH U) IS

TURNED ON. IF SUCH A SITUATION EXISTS, MOPRIO EXAMINES

THE IN PROCESS AND READY INDICATORS, A AND B, RESPEC-

TIVELY. IF NEITHER IS ON, MOPRIO CONTINUES TO EXAMINE THE

SUPPRESSION INDICATORS FOR THE RE_AINING ENTRIES IN

T_PRIO. IF IT FINDS THAT EVERY UNSt;PPRESSED ROUTINE HAS

NEITHFR ITS A OR ITS B INDICATOR C]N, THERE IS NOTHING FOR
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THE GEMINI REAL TIME SYSTEM TO DO. MOPRIO THEN GIVES

CONTROL TO THE DIAGNOSTIC PROGRAM, MODIAG, AFTER PLACING

THE LOCATION OF ADDUM IN MCSAVE.

IF MOPRIO FINDS AN UNSUPPRESSED ROUTINE WITH ITS A

AND/OR B INDICATORS ONv THE A INDICATOR TAKES PRECEDENCE

OVER THE I B. THIS ENSURES THAT, NC] MATTER HOW MANY TIMES

A ROUTINE IS INTERRUPTED, PROCESSING OF OLD INPUT DATA

IS COMPLETED BEFORE NEW INPUT DATA IS ACCEPTED. MOPRIO

THEN EXAMINES THE R-BIT.' IF THIS BIT IS ON, THE REQUESTED

ROUTINE MUST BE LOADED INTO CORE STORAGE FROM THE DISK.

AFTER TURNING ON THE 'Q' BIT IN THE TMPR[O ENTRY FOR THIS

ROUTINE TO INDICATE, THAT LOADING FROM DISK STORAGE HAS

BEEN INITIATED, MOPRIO QUEUES THE DISK ROUTINE. IT

THEN TRANSFERS TO ITS OWN ENTRY POINT AND BEGINS TO SCAN

THE PRIORITY TABLE AGAIN.

IF THE R-BIT IS OFF, THE ADDRESS OF THE SAVE BLOCK

IN TMPANL IS PLACED IN MCSAVE AND CONTROL TRANSFERS TO

THE ROUTINE DIRECTLY (B INDICATOR ON, A INDICATOR OFF) OR

INDIRECTLY VIA MORTRN (A INDICATOR ON, B INDICATOR MAY BE

OFF).

P

USAGE

MOPRIO IS ENTERED AT THE COMPLETION OF ANY ROUTINE

OR TRAP PROCESSOR AND EXITS TO A PREVIOUSLY INTERRUPTED

ROUTINE, A NEW ROUTINE, OR TO MODIAG.

A) STORAGE REQUIRED - 66 LOCATIONS

B) TIMING (7099) -

I) EXIT TO MODIAG .036 + .016S MILLISECONDS

2) EXIT TO NEW ROUTINE .104 ÷ .016S MILLISECONDS

3) EXIT TO MORTRN .094 + .OI6S MILLISECONDS

WHERE S=N[]. ROUTINES EXAMINE9 HAVING ONE OR MORE

SUPPRESSION INDICATORS ON.
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3. MORTCC - REAL-TIME CHANNEL CONTROLLER PROGRAM

P

ALL PROGRAM INTERRUPTS RESULTING FROM DATA TRANS-

MISSION THROUGH THE DCC AND PCC ARE INTERPRETED BY

NORTCC. DURING THE EXECUTION OF MORTCC, THE COMPUTER IS

INHIBITED. (SEE FLOWCHART).

INPUT

A) TABLES -

TMDEFN A VARIABLE LENGTH TABLE USED TO PROVIDE

LINKAGE BETWEEN MORTCC AND JOBS OF THE

MULTI SYSTEM OTHER THAN JOB I. THE

TABLE CONTAINS ONE ENTRY FOR EVERY ROU-

TINE APPEARING WITHIN A QDEFN (SEE QDEFN

MACRO) AND IS SET UP BY A SPECIAL POR-

TION OF THE B-4 WRITER.

TMNMSK A TWENTY-THREE LOCATION TABLE CON-

TAINING,, IN THE FIRST TWENTY-ONE LOCA-

TIONS, OCTAL MASK USED TO SET EACH OF

THE INDICATORS A THROUGH U AND IN THE

LAST TWO LOCATIGNS, COMPOSITE MASKS USED

TO TEST (1) INDICATORS C THROUGH Q AND S

THROUGH U AND (2} INDICATORS A AND B,

RESPECTIVELY.

TMRTCC a TWENTY-TWO LOCATION TABLE CONTAINING,

IN INVERSE SUBCHANNEL ORDER, AN ENTRY

FOR EACH SUBCHANNEL OF THE DCC USED BY

THE GEMINI REAL TItlE SYSTEM.

SIGN - NEGATIVE IF TRAP PROCESSOR IN

B-CORE

DECR - LOCATION OF DCC STORAGE BUFFER
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P

B}

C)

D).

E)

CUTPUT

A)

SERVICED BY THIS SUBCHANNEL

ACDR - LOCATION OF TRAP PROCESSOR WHICH

sERvIcES BUFFER

TMB.3M A ONE-CELL TABLE CONTAINING IN FIXED

POINT, B35, THE COUNT OF 8 I/3 MILLI-

SECONDS SINCE THE LAST HALF-SECOND.

COMMUNICATION CELL -

MCHFSC CONTAINS CURRENT GMT IN FIXED POINT

HALF-SECONDS, B35

CONSTANT -

KMSK59 OCTAL MASK USED TO SaVE BITS 5-9

PARAMETERS -

B EQU 2 (INDICATOR BIT B)

MNOPCC PRIORITY/ROUTINE NUMBER OF PCC DATA

PROCESSOR

CORE LOCATIONS -

LOC. 3 CONTROL WORD SET BY HARDWARE WHEN DCC

OR PCC TRAP OCCURS -

BIT MEANING

3 ICC INDICATOR

4 ECC INDICATOR

5-9 DCC SUBCHANNEL CAUSING TRAP

12 DCC TRAP INDICATOR

15 PCC TRAP INDICATOR

21-35 LOCATION COUNTER AT TIME OF TRAP

LOC. 4 CCNTAINS INSTRUCTICN FOLLOWING DCC

TRAP - TTR MORTCC

TABLE -

TMPRIO THE MONITOR PRIORITY TABLE HAVING THE B

INDICATOR IN THE ENTRY FOR THE PCC DATA

I0
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B)

PROCESSOR TURNED ON IF A TRAP OCCURRED

FROM THE PCC.

COW_UNICATInN CELLS -

MCSUBR SET NON-ZERO IF TRAP PROCESSOR TO BE

USED IS IN B-CBRE.

MCTIMM CONTAINS TO NEAREST 8 I/3 MILLISECONO,

THE TIME OF PCC TRAP.

MCPCCJ SET NON-ZERO ON OCCURRENCE OF PCC TRAP.

METHOD

AFTER SAVING MACHINE CONDITIONS, MORTCC EXAMINES

LOCATION 3 TO DETERMINE WHETHER THE DCC OR THE PCC IS

RESPONSIBLE FOR THE TRAP. SHOULD THE PCC BE INDICATED,
, £,

MORTCC TURNS ON THE B INDICATOR FOR MYOPCC AFTER COMPUT-

ING THE TIME OF THE PCC TRAP AND INDICATING THAT A TRAP

OCCURRED ON THE PCC. IT THEN CHECKS TO DETERMINE WHETHER

A DCC TRAP OCCURRED SIMULTANEOUSLY WITH THE PCC INTER-

RUPT. IF NOT, CCNTROL IS RETURNED TO MOPRIO. OTHERWISE,

LOCATION 3 IS REEXAMINED TO DETERMINE WHICH SUBCHANNEL

OF THE DCC CAUSED THE TRAP. WITH THIS INFORMATION MORTCC

PLACES THE SUBCHANNEL NUMBER IN THE DECREMENT OF THE

ACCUMULATOR, THE SUBCHANNEL'S BUFFER BLOCK LOCATION IN

THE ADDRESS OF THE ACCUMULATOR AND INDICATES IN WHICH

CORE THE TRAP RPOCESSOR RESIDES. CONTROL IS THEN TRANS-

FERRED DIRECTLY TO THE SPECIFIED TRAP PROCESSOR.

USAGE

MORTCC IS ENTERED FROM LOCATION 4 FOLLOWING A DCC OR

PCC TRAP AND EXITS TO THE SELECTED TRAP PROCESSOR.

A) STORAGE REQUIRED - 43 LOCATIONS

B) TI_ING (7094) -

I) DCC TRAP O_!LYt O.OB6 MILLISECONOS

II
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C)

2) PCC TRAP ONLY,

3) OCC AND PCC TRAPSt

MACROS -

0.050 MILLISECONDS

0.136 MILLISECONDS

It{NON, SAVE

t2
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DCC REFERENCE TABLE

Symbolic
Location

TMRTCC

+ 1

+ 2

+ 3

+ 4

+ 5

+ 6

+ .7

+ 8

+ 9

+ 10

+ 11

+ 12

+ 13

+ 14

+ 15

+ 16

+ 17

+ 18

+ 19

+ 20

+ 21

+ 22

+ 23

+ 24

+ 25

+ 26

+ 27

+ 28

+ 29

+ 30

+ 31

DCC Buffer Trap Processor

353 17

TMSENS

TMTll7

TMTll6

TMTll5

TMTll4

TMT113

TMT112

TMTlll

TMTll0

TMT109

TMT108

TMT107

TMT106

" TMT105

TMT104

TMT103

TMT102

TMT101

--- I
TMYBOX i

ThIXBOX
i

TMINTV

TM8.3M

TMHSB6

TMHSB5

TMHSOP

TMHSOD

TMHSO9

TMHSGB

21

MTSE NS

MTTTLN

MTTTIN

MTTTIN

MTTTIN

MTTTLN

MTTTL'q

MTTTIN

MTTTIN

MTTTLN

MTTTIN

MTTTLN

MTTTIN

MTTTIN

MTTTIN

MTTTIN

MTTTIN

MTTTIN

MTERTC

MTERTC

MTTTOY

MTTTOX

MTINTV

MTWWVI

MTHFSC

MTHSB6

MTHSB5

MTHSOP

MTHSOD

MTHSO9

MTHSGB

MTERTC

13

Sub-

Channel

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

O9

08

O7

O6

05

04

O3

O2

01

32

Function

To Sense Output Console

Paper Tape Input (17)

TTY Input 16

TTY Input 15

TTY Input 14

TTY Input 13

TTY Input 12

TTY Input 11

TTY Input 10

TTY Input 9

TTY Input 8

TTY Input 7

TTY Input 6

TTY Input 5

TTY Input 4

TTY Input 3

TTY Input 2

TTY Input 1

None, DCC Error

None, DCC Error

TTY Output 2

TTY Output 1

Interval Timer

WWV Minute Pulse

Half-Second Trap

Bermuda Input #2

Bermuda Input #1

Local Plotter

MCC Output to Displays

High-Speed Input 2

High-Speed Input 1

None, DCC Error
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4. SAVE - SAVE MACRO

P

EVERY TIME A PROGRAM INTERRUPT OCCURS, THE MACHINE

CONDITICN MUST BE PRESERVED IF CONTROL IS TO RETURN TO

THE INTERRUPTED PROGRAM AT THE EXACT POINT OF THE INTER-

RUPT. THE SAVEMACRO PREPARES INFORMATION FOR, AND TRANS-

FERS CCNTROL TO THE SAVING ROUTINE, MOSAVE. ALL NON-DCC

TRAP PROCESSORS EXECUTE THE SAVE MACRO BEFORE PROCESSING

DATA. FOR DCC AND PCC TRAP PROCESSORS SAVE IS EXECUTED BY

MORTCC. (SEE FLONCHART)

INPUT

A) MACRO DEFINITION -

SAVE MACRO CW

SXD MCX4RA,4

LXA CW,4

SXA MCX4RA,4

TSX MOSAVE,4

END

B) THE SINGLE PARAMETER CW IS THE DECIMAL EQUIVA-

LENT OF THE ABSOLUTE LOCATION OF THE CELL SET BY THE IBM

7094 CCMPUTER WHEN A TRAP OCCURS. CW IS 0 FOR FLOATING-

POINT TRAPS, 3 FCR OCC AND PCC TRAPS, 10 FOR CHANNEL A

TRAPSt I2 FCR CVANNEL B TRAPS, 14 FOR CHANNEL C TRAPS

AND I6 FOR CHANNEL O (DISK) TRAPS. THE LOCATION SPECIFIED

BY CH CONTAINS IN ITS ADDRESS THE VALUE OF THE LOCATION

COUNTER WHEN THE TRAP OCCURRED. FOR DCC TRAPS BITS 5

THROUGH 9 OF LOCATION 00003 ALSO CONTAIN THE NUMBER OF

THE SUBCHANNEL RESPONSIBLE FOR THE TRAP.

THE COMPUTER IS INHIBITED DURING THE EXECUTION OF

THE SAVE MACRO.

t5
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OUTPUT

THE OUTPUT OF SAVE CONSISTS OF A SINGLE COMMUNICA-

TION CELL, MCX4R_, WHICH CONTAINS IN ITS ADDRESS THE

CONTENTS OF THE LOCATION COUNTER WHEN THE TRAP OCCURRED

AND IN ITS DECREMENT THE CONTENTS OF INDEX REGISTER 4.

INDEX REGISTER 4 CCNTAINS THE 2'S COMPLEMENT OF THE LOCA-

TIoN COUNTER FOR THE INSTRUCTION WHICH TRANSFERS CONTROL

TO MOSAVE.

METHOD

THE SAVE MACRO STORES THE CONTENTS OF INDEX REGISTER

4 INTO THE DECREMENT OF MCX4RA. WITH INDEX REGISTER 4

AVAILA6LE FOR DATA RELOCATION, SAVE USES IT TO MOVE THE

LOCATION COUNTER VALUE AT THE INTERRUPTFROM CW INTO THE

ADDRESS OF MCX4RA. SAVE THEN TRANSFERS PROGRAM CONTROL

TO MOSAVE AND SETS INDEX REGISTER 4 TO THE 2'S COMPLEMENT

OF THE CURRENT VALUE OF THE LOCATION COUNTER.

P

USAGE

ENTRY TO SAVE IS MADE BY TRANSFER INSTRUCTION IN

LOWER CORE, FOLLOWING A TRAP, AND SAVE EXITS TO MOSAVE.

A) STORAGE REQUIRED - FOUR LOCATIONS

B) TINING {7094) - O.Ot3 MILLISECOND

[6
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LOCATION COUNTER DIAGRAM

XR4 S 3

N

CW

• 17 21

LOCATION
COUNTER
AT TRAP

35

a 2

MCX4RA

I

S 3 ]r 17 21

N

LOCATION
COUNTER
AT TRAP

LOCATION
COUNTER
AT TRAP

35

P
SAVE MACRO MUST BE FIRST

EXECUTED PROGRAM AFTER
EVERY TRAP.

LOCATION COUNTER READING SET

IN CONTROL WORD (C\V) BY THE
COMPUTER WHEN TRAP OCCURS.

17
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5. MOSAVE - MAIN CONTROLLER SAVE PROGRAM

P

EVERY TIME A PROGRAM INTERRUPT OCCURS, THE MACHINE

CONDITION MUST BE PRESERVED IF CONTROL IS TO RETURN TO

THE INTERRUPTED PROGRAM AT THE EXACT POINT OF THE INTER-

RUPT. MOSAVE PERFORMS THIS FUNCTION. (SEE FLOWCHART)

INPUT

A)

B)

SIX COMMON CELLS FOR STORING AND SAVING

THE TEMPORARY RESULTS OF LIBRARY

ROUTINES.

COMMUNICATION CELLS -

MCXARA CCNTAINS, IN ITS DECREMENT_ THE CONTENTS

OF INDEX REGISTER 4 AND IN ITS ADDRESS

THE CONTENTS OF THE LOCATION COUNTER AT

THE TIME OF THE TRAP.

MCSAVE CCNTAINS IN ITS ADDRESS, THE INITIAL

LOCATION OF EITHER THE BLOCK IN TMPANL

IN WHICH THE MACHINE CONDITIONS ALL

STORED WHEN A TRAP OCCURS DURING EXECU-

TION OF A ROUTINE OR ADOUM WHEN THE TRAP

OCCURS DURING EXECUTION OF MODIAG. COR-

RESPONDINGLY, ITS DECREMENT CONTAINS

EITHER THE PRIORITY/ROUTINE NUMBER OR

ZERO.

MCSUBR NON-ZERO IF THE INTERRUPTED ROUTINE IS

IN B-CORE.

MCTRAP NCN-ZERO IF THE INTERRUPTED ROUTINE WAS

ATTEMPTING TO OISA#LE FROM TRAPPING WHEN

THE TRAP OCCURRED.

19
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C)

D)

CONSTANTS -

KOCO00 DEC 0

KTO00I PZ_ O, 1, O

KTOO02 PZE O, 2, O

KTOO04 PZE O, 4, 0

SYMBOLIC LOCATIONS -

MOPRIO AND AD5 FIRST AND LAST LOCAfIONS IN

MOPRIO

MORTRN AND AD6 FIRST AND LAST LOCATIONS IN

MORTRN

OUTPUT

A_ TMPANL OR ADOUM THE SAVE BLOCK CORRESPONDING TO

THE INTERRUPTED ROUTINE IS

FILLED.

METHOD

THE SAVE PACRC SETS UP THE CALLING SEQUENCE, WHICH

INCLUDES THE CONTENTS OF BOTH INDEX REGISTER 4, AND THE

LOCATION COUNTER WHEN THE INTERRUPT OCCURRED, AND TRANS-

FERS CONTROLTO MOSAVE. BY EXAMINING THE SAVED LOCATION

COUNTER VALUE, POSAVE DETERMINES WHETHER THE TRAP TOOK

CONTROL FROM NOPRIC OR MORTRN. IF EITHER OF THESE TWO

PROGRAMS WAS INTE_RUPTED, THERE IS NO NEED TO SAVE THE

MACHINE CONDITION-BOTH PRUGRAMS ARE ENTERED ONLY AT THE

INITIAL INSTRUCTION - CONTROL IS GIVEN DIRECTLY TO THE

APPROPRIATE TRAP PROCESSOR. OTHERWISE, MOSAVE STORES THE

MACHINE CONDITION IN THE RESERVED BLOCK IN THE TMPANL

TABLE TAKING THE ADDRESS OF THIS 6LL]CK FROM _CSAVE.

FOUR TESTS ARE PERFORMED IN THE PROCESS OF SAVING

THE MACHINE CONDITION -
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A) IF MCTRAP IS NON-ZERO, AN INDICATION THAT THE

INTERRUPTED PROGRAM WAS ATTEMPTING TO DISABLE

WHEN THE TRAP OCCURED IS MADE IN THE TAG OF THE

THIRD WCRD.

B) IF THE DIVIDE CHECK INDICATOR IS ON, IT IS

TURNED OFF AND A NOTATION IS MADE IN THE TAG OF

THE FOURTH WORD.

C} IF THE OVERFLOW INDICATOR IS ON, IT IS TURNED

OFF AND A NOTATION IS MADE IN THE TAG OF THE

FOURTH WORD.

D) IF MCSUBR IS NON-ZERO, AN INDICATION THAT THE

INTERRUPTED ROUTINE IS IN B-CORE IS MADE IN THE

FOURTH WORD.

THE ICC AND ECC INDICATORS ARE STORED IN THE PREFIX

OF THE FOURTH WORD.

THE BLOCK IN TMPANL CONTAINS 14 LOCATIONS. THE LAST

SIX CONTAIN THE COMMON LOCATIONS FROM LIBRARY SUBROUTINES

SHARED BY TWO OR MORE ROUTINES IN THE GEMINI SYSTEM. TO

CONSERVE CORE STORAGE, STANDARD LIBRARY SUBROUTINES WERE

REWRITTEN TC PROVIDE SIX COMMON CELLS FOR THE STORAGE OF

TEMPORARY RESULTS. BEFORE THIS CHANGE, EACH ROUTINE

INCORPORATED WITHIN ITSELF EVERY LIBRARY SUBROUTINE IT

USED TO PREVENT THE DESTRUCTION BY A TRAP OF TEMPORARY

RESULTS WHICH WERE OUTSIDE THE PANEL LOCATIONS. WITH THE

COMMON STORAGE FEATURE, TEMPORARY RESULTS ARE ACCESSIBLE

TO THE MOSAVE PROGRAM AND COULD BE SAVED FOR ANY ROUTINE.

CONSEQUENTLY, LIBRARY SUBROUTINFS MAY BE USED BY ANY

ROUTINE IN ANY ORDER WITHOUT INTERFERING WITH HE USE OF

THE SUBROUTINE BY ANY OTHER ROUTINE.
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USAGE
MOSAVEIS ENTEREDFROMTHE SAVE MACRO.

A) STORAGE REQUIRED - 69 LOCATIONS

B) TIPING (7094)

I) IF NOPRIO IS INTERRUPTED, 0.034 MILLISECOND

! 2) IF MORTRN IS INTERRUPIEO, 0.042 MILLISECOND

3) MAXIMUM, 0.202 MILLISECONO

i B

i

DIAGRAM OF SAVE BLOCK

S 1 2 3 17 18 19 20 21 35

C(MQ)SAVE BLOCK

A C A C

S 35

I E

C C

C C

C,AC)Q,_ p, 1-34

T

R

iC(XII2) A C(XRI)

P

D C O

C O V RETURN ADDRESS

C(XR4) R

E

c(0)

C(SENSE INDICATORS)

C(COMMON)

C(COMMON + 1)

C(COMMON + 2)

C(COMMON + 3)

C(COMMON + 4)

MCSAVE

C(COMMON + 5)

C(XR5) C(XR3)

C(XR7) C(XR6)

t ,RouT E   I  Ro I I OFSAVEBLOCKI
IINTERRUPTED ROUTLNE FOR INTERRUPTED ROUTINE
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6, MORTRN - MAIN CONTROLLER RETURN PROGRAM

P

WHEN MOPRIO DETERMINES THAT THE HIGHEST PRIORITY

ASSIGNMENT IS THE COMPLETION OF A PREVIOUSLY INTERRUPTED

ROUTINE, CONTROL IS FIRST GIVEN TO MORTRN, WHICH RESTORES

THE MACHINE CONDITIONS OF THE INTERRUPTED ROUTINE EXACTLY

AS THEY WERE AT THE TIME OF THE TRAP. {SEE FLOWCHART.)

INPUT

A)

B)

COWMUNICATION CELLS -

MCSAVE CONTAINS, IN ITS ADDRESS, THE INITIAL

LOCATION OF EITHER THE BLOCK IN TMPANL

IN WHICH THE MACHINE CONDITIONS HAVE

BEEN STORED - WHEN THE TRAP OCCURRED

DURING EXECUTION OF THE ROUTINE - OR

ADDUM WHEN THE TRAP OCCURRED DURING EXE-

CUTION OF MODIAG. CORRESPONDING, THE

DECREMENT CONTAINS EITHER THE PRIORITY/

ROUTINE NUMBER OR ZERO.

CONSTANTS -

KO0000 DEC 0

KTCO01 PZE O, i, 0

KTCO02 PZE, O, 2, 0

KTO004 PZE O, 4, 0

OUTPUT

MORTRN IS ESSENTIALLY THE REVERSE OF MOSAVE. THUS,

MACHINE CONDITIONS ARE RESTORED AND THE INTERRUPTED ROU-

TINE BEGINS FROM THE POINT OF INTERRUPT AS IF THE TRAP

tIAD NOT OCCURRED. IF THE ROUTINE WAS ATTEMPTING TO DIS-

ABLE WHEN INTERRUPTED, MORTRN WILL DISABLE THE COMPUTER
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BEFORE RETURNING CCNTROL TO THE INTERRUPTED ROUTINE.

METHOD

MORTRN RECEIVES CONTROL FROM MOPRIO, WITH THE LOCA-

TION OF THE SAVE BLOCK FOR THE INTERRUPTED ROUTINE IN
q
i

MCSAVE. THE CONTENTS OF TilE COMMON LOCATIONS FROM THE

STORED LIBRARY ROUTINES ARE RESTORED FROM THE LAST SIX

WORDS OF THE SAVE BLOCK. INDEX REGISTER 3, 5, 6, 7 ARE

THEN RESTORED. BASED OK THE SETTING OF THE ICC AND ECC

INDICATOR BITS, MORTRN SETS UP THE INSTRUCTIONS WHICH

WILL RETURN TO THE INTERRUPTED ROUTINE IN THE CORRECT

BANK OF CGRE (TIA FOR A-CORE, TIB FOR B-CORE) WITH THE

_CC SET PROPERLY {SEA FOR A-CORE, SEB FOR B-CORE).

MORTRN THEN RESTORES INDEX REGISTER 4 AND THE RETURN

ADDRESs. IF THE INTERRUPTED ROUTINE IS IN B-CORE, MCSUBR

IS SET TO INDICATE THIS. IF THE INTERRUPTED ROUTINE HAD

TURNED ON ThE DIVIDE CHECK OR ACCUMULATOR OVERFLOW INDI-

CATORS, THE SETTING OF THESE INDICATORS IS RESTORED.

FINALLY, INDEX REGISTER 2, THE MULTIPLIER QUOTIENT, LOCA-

TION O, THE SENSE INDICATORS AND INDEX REGISTER I ARE

RESTORED. IF THE INTERRUPTED ROUTINE WAS ATTEMPTING TO

DISABLE AT THE TIME OF THE TRAP, MORTRN DISABLES THE COM-

PUTER BEFORE RETURNING CONTROL TO THE TRAPPED ROUTINE.

USAGE

MORTRN RECEIVES CONTROL FRNM MOPRIO AND TRANSFERS TO

THE SELECTED ROUTINE.

A} STORAGE REQUIREO -

B} TIMING (7C94) -

C) MACRO -

63 LOCATIONS

O. IBO MILLISECOND, MINIMUM

0.216 MILLISECOND, MAXIMUM

QENBZ

25



*+.o***,.,.,..,

ENTER

• NO_TR_ *
*+o.H.,oo+..o.

i

Z'$ CC_PLoSAVE flLCCK

++°HOSHO,,*+o

+,,,o,,,,+ +°,

• C(6+ I) THROUGH C(I i. I)

• INTO COMMON + 3

: A(13. i) INTO XRG

1_13.1) INTO XK7

A(12 1) INTO XR3

O_I2 1) INTO XK3

i Cl3 II IST_SENSEi_os. :
o°°,oH•°l•••°•

o

• *

o 0 l:NrO AC • .

+ # • + •

• B~CORE. IBIT • .......................
• I 0F 3,I GNI o

• '_ES

CHANGE C H A'_C,E
|NSTRU IrIcN I'4STRU rlu_

• ••.•o••I+..••+ +••oH,•°,•.o,•

.x ............................... ."

A

•YES
• 15 ECC SET tO •

• U-CCRE IBIT 2 • .......................
OF 3,1 C'_]

• o _0

: ............. : : ............. :
CH_DE • CHANGE •

INST_bCTICN _ .......... I'_STruCT[0%

: TO SE_ • : 'D SEA :

o

X

•••,,•••••••,o*

_1:(t,l) T] • •••
• A(),L) t,l KET•...X C_°

•,*•.,,•,,•.,••

,. : .............
• • * •',IT. P-CUll.
• CO,..X• I',_:. 0 I',TI •
• • ° wCSUhR °

ac3

• IS - • * ° Cl,_,tl Intn •

INTEKRUPIE) • ........ •Ot•..(- _.. CI?,I) •
R_UIINE I_ • .• • • I_TO SENSE •

_ES

_•°••••o•o•,,,_

_x .................

•.,o,o..•••o...

• TURN bltlu+ °
ICHECK I_D O:E°

IF CN •
IIIIIIIIIIIII1_

• • °N 9

SHOULO DIVIIE • ........
CK IND _E 2N °

_E$

AC4

; .......... . *_

tR_O'_ t)IVI)E-CHECK •
I NF, I C._ TOl_ •

H.•••.••.••, ••

• _AVE CIXRII •
°FC)_ L_TE_ U_E-

• r_SIC_E x_ •

• DIP,t) tg _IZ*
+°••••,,••o,, ,•

_E sr CW.E Cla; I_

• ,,•,,•.,,•,, °;

• " •N_

• .AS _UTI_E •

• DISABLE _T •

• TI_E O_ TRAP

_ES

••••,,,,••,••••

° •

• • DISabLE °

••+•••,.•.,.+,°

.x .................

x
,...o,•..,+..,,

•Cl_,|) INTO) •
LUC._ CI_.I)•

I_ITO _E_ISE •IND.

•°..*,•.,•.,•••

: REsrO_E x_t :

,*•,,..o..•*H*

_•••+*,.*°•••°_

• SET ECC r]
ORIGINAL

SETT['_ AT •
TI_E OF IRA_•

,,••,o,,,,_,oo.

•,••,•,,*°•*•••

i E,,, i
INTErrUPT RTE

.°,••.•.•,...°•

• YES •.•
• S_LLt) AC • o •

0vEr_LC, I_). •X Dr°
_E U'+

°,
"_,]

r.a "+_F _C • • •
(JV£qFk _. ,...X IL•



VOL II _CNITOR AND I/O PROGRAMS

P

7. MODIAG - MAIN CONTROLLER DIAGNOSTIC PROGRAM (MODIAG)

WHEN MOPRIO IS UNABLE TO GIVE CONTROL TO ANY OTHER

PROGRAN IN THE GEMINI PROGRAMMING SYSTEM, CONTROL IS

GIVEN TO MODIAG AND REMAINS THERE UNTIL A PROGRAM

INTERRUPT OCCURS. (SEE FLOWCHART.)

INPUT

A) SENSE SWITCH -

SSW I WITH THIS SENSE SWITCH DOWN,

LOGGING OF HIGH-SPEED INPUT AND

OUTPUT DATA IS SUPPRESSEO,

OTHERWISE, LOGGING OCCURS.

OUTPUT

A)

B)

COMMUNICATION CELL -

MCSwTI CONTAINS TRA 0,4 IF LOGGING IS

TO BE BYPASSED, OTHERWISE,

CONTAINS AXC 0,0 (SIMULATED NO

OPERATION)

CORE LOCATION -

3

lO

I2

I4

THE DCC OR PCC TRAP LOCATION IS

SET TO ZERO

THE CHANNEL A TRAP LOCATION IS

SET TO ZERO

THE CHANNEL B TRAP LOCATION IS

SET TO ZERO

THE CHANNEL C TRAP LOCATION IS

SET TOZERO
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METHOD

THE PRIMARY FUNCTION OF MODIAG IS TO REDUCE THE

AMOUNT OF NONCRITICAL DATA WRITTEN ON THE LOG TAPE. THE

GEMINI PROGRAMMING SYSTEM, LOADED MINUTES BEFORE LIFTOFF,

RECEIVES TEST PATTERNS AND OTHER DATA OVER THE HIGH-

SPEED LINES FROM CAPE KENNEDY. THIS DATA IS PROCESSED AND

THE RESULTS aRE TRANSMITTED TO THE MISSION CONTROL CENTER

FOR DISPLAY.

AFTER DISA6LING THE COMPUTER, MODIAG EXAMINES THE

SETTING OF SENSE SWITCH I. IF THIS SWITCH IS DOWN, THE

INSTRUCTION TRA 0,4 IS SORTED INTO MCSWTI. IF THE SENSE

SWITCH IS UP, THE INSTRUCTION AXC 0,0 (SIMULATED NO

OPERATICN) REPLACES THE CONTENTS OF MCSWTI. (THE HIGH-

SPEED INPUT AND CUTPUT PROCESSOR THEN EXECUTE THE IN-

STRUCTION IN MCSWTI TO INHIBIT OR ALLOW EXECUTION OF TH_

LOGGING SUBROUTINE MSLOGG).

BEFORE HALTING TO AWAIT A PROGRAM INTERRUPT, MORTRN

ZEROS OUT THE TRAP LOCATIONS FOR THE DCC OR PCC AND

CHANNELS A, B, C, AND SETS INDEX REGISTERS 3,5,6,7 TO

PREDETERMINED QUANTITIES.

P

USAGE

MOOIAG RECEIVES CONTROL FROM MOPRIO AND EXITS TO THE

LOWER CORE LUCATICN SPECIFIEO BY THE PROGRAM TRAP.

A) STORAGE REQUIRED - 25 LOCATIONS

B) TIMING (7094) - SSWI UP, 0.052 MILLISECOND

SSWI DOWN, 0.054 MILLISECOND

C) MACROS - QENBA, _ENBZ

!
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. QUEUE - gUEUE MACRO

THE QUEUE MACRO ESTABLISHES THE CALLING SEQUENCE

FORt AND TRANSFERS CONTROL TO, _!OQUEU WHICH SERVICES THE

QUEUE TABLES. (SEE FLOWCHART.)

INPUT

A)

B)

MACRO DEFINITION -

QUEUE MACRO

TSX

PZE

END

PARAMETERS -

N

DL

BOQUEU

 IDC

]_I_UEU 4

DL, O, N

THE PRIORITY/ROUTINE NUMBER WHICH IDEN-

TIFIES THE ROUTINE TO BE QUEUED.

THE LOCATION OF IHE WORD TO BE STORED AS

AN ENTRY IN THE QUEUE TABLE.

APPEARS IN BOTH A AND R CORE AND CON-

TAINS THE INSTRUCTION TIA MOQUEU

THE COMPUTER MUST BE DISABLED OURING THE EXECUTION

OF THE QUEUE MACRO.

OUTPUT

CCNTROL IS TRANSFERRED TO MOQUEU WITH THE DATA

LGCATICN {DL) IN THE aDDRESS AND THE PRIORITY/_OUTINE

NUMBER (N) IN THE DECREMENT OF THE SECOND WORD OF THE

CALLING SEQUENCE. INDEX REGISTER 4 CONTAINS THE 2'S COM-

PLEMENT OF THE LOCATION COUNTER FOR THE TRANSFER

INSTRUCTION.
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METHOD

SINCE THE SECCND WORD OF THE CALLING SEQUENCE IS

ESTABLISHED DURING THE CONP[LATION_ QUEUE EXECUTES ONLY

ONE INSTRUCTIONt A TRANSFER [TSX) TO BOQUEU.

USAGE

ENTRY TU QUEUE HAS NO RESTRICTIONS OTHER THAN THE

C6MPUTER _UST BE DISABLF__.Dt QUEUE EXITS TO BOQUEU 4

A} STORAGE REQUIRED - 2 LOCATIONS

8} TIPING {7094) - 0.003 MILLISECOND
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9_ MOQUEU - MAIN CONTROLLER QUEUE PROGRAM {MOQUEU)

FOR SOME ROUTINES IN THE GEMINI REAL TIME SYSTEM,

SITUATION EXIST IN WHICH INPUT DATA IS SUPPLIED TO A ROU-

TINE AT A RATE EXCEEDING THE ROUTINE'S CAPABILITY TO

ACCEPT THE BATA OR TO DISPOSE OF THE COMPUTED OUTPUT.

FURTHERMORE, A RATE OF OUTPUT COMPUTATIONS IS NOT DESIR-

ABLE SINCE CUTPUT DEVICES FREQUENTLY DO NOT OPERATE AT

SPEEDS COMPARABLE TO THOSE OF THE IBM 7094 COMPUTER AND

GENERALLY OPERATE ASYNCHRONOUSLY WITH DATA PROCESSING.

{SEE FIGURE I)

TC PRESERVE THIS INPUT, THE QUEUE BLOCKS {OR TABLES)

ALLOW FOR THE STACKING OF DATA UNTIL SUCH TIME AS THE

RESTRICTIONS OF THE SITUATION PERMIT PROCESSING OR TRANS-

MISSION. THE ENTRIES OF THE QUEUE BLOCKS ARE STORED BY

MOQUEU. {SEE FLOWCHART.)

[,NPUT

A) TABLES -

DL THE LOCATION OF THE WORD TO BE PLACED IN

THE QUEUE BLOCK. (FOR ROUTINES WHOSE

INPUT REQUIREMENTS EXCEED ONE CORE LOCA-

TION, DL IS THE ADDRESS OF A BLOCK OF

INPUT DATA. FOR THOSE ROUTINES WHOSE

INPUT CONSISTS OF DATA CONTAINED WITHIN

A SINGLE LOCATION, DL MAY BE THE ACTUAL

LOCATION OF THE DATA, THAT IS, THE DATA

ITSELF IS CONTAINED IN THE QUEUE TABLE.

THE DISTINCTION OF DL IS THE RESPONSIBI-

LITY OF THE ROUTINES WHICH USE QUEUE

TABLES.)
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B)

C)

D)

TMNMSK

TMQKEY

A TWENTY-THREE LOCATION TABLE CONTAIN-

ING, IN THE FIRST TWENTY-ONE LOCATIONS,

OCTAL _ASKS USED TO SET EACH OF THE

INDICATORS A THROUGH U AND IN THE LAST

TWO LOCATIONS, COMPOSITE MASKS USED TO

TEST{I) INDICATORS C THROUGH Q AND S

THROUGH U AND (2) INDICATORS A AND B.

THE M_NITOR QUEUE TABLE CONSISTING OF

ONE ENTRY FOR EACH OF THE ROUTINES IN

THE PRIORITY LIST IN ORDER BY PRIORITY.

THE ADDRESS OF EACH ENTRY CONTAINS THE

LCCATION OF THE QUEUE BLOCK FOR THE ROU-

TINE, THE DECREMENT OF EACH ENTRY CON-

TAINS A COUNT OF THE CURRENT NUMBER OF

ENTRIES IN THE QUEUE BLOCK.

TMQKY2 THE MDNITOR QUEUE TABLE CONSISTING OF

ONE ENTRY FOR EACH OF THE ROUTINES IN

THE PRIORITY LIST IN ORDER OF PRIORITY.

THE DECREMENT CONTAINS THE 2'S COMPLE-

MENT OF TWICE THE MAXIMUM NUMBER OF

ENTRIES IN THE QUEUE TABLE FOR THIS

ROUTINE.

COWMUNICATION CELLS -

MCSUBR NCN-ZERO IF THE _UEUING ROUTINE IS IN

B-CORE.

CONSTANTS -

KOCOOI DEC I

KDCO02 "PZE O, O, 2

PARAMETERS -

N ROUTINE NUMBER OF ROUTINE BEING OUEUED

B EQU 2 {INDICATOR B)
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OUTPUT

IF THE QUEUE TABLE IS FULL UPON ENTRY TO MOQUEU,

THERE IS NO OUTPUT - THE NEW ENTRY IS LOST,

IF THE._UEUE TABLE IS NOT FULL -

A) TABLES -

QUEUE TWO ENTRIES ARE mADE IN THE FIRST AVAIL-

TABLE ABLE LOCATIONS OF THE QUEUE BLOCK. THE

FIRST ENTRY CONTAINS THE WORD IN LOCA-

tION DL. THE SECOND ENTRy CONTAINS THE

ADDRESS OF THE ENTRY TO MOQUEU FROM THE

QUEUING ROUTINE,

TMPRIO THE B INDICATOR IN THE TMPRIO ENTRY FOR

ROUTINE N IS TURNED ON.
,5

TMQKEY THE COUNT OF THE CURRENT NUMBER OF

ENTRIES IN THE QUEUE TABLE, LOCATED IN

THE DECREMENT OF THE TMQKEY ENTRY FOR

ROUTINE N, IS INCREMENTED BY TWO.

COMMON DECREMENT CONTAINS LOCATION FROM WHICH

+5 ENTRY TO MOQUEU WAS MADE. ADDRESS CON-

TAINS PRIORITY/ROUTINE NUMBER OF PROGRAM

REQUESTING QUEUEt IF ENTRY IS MAOE FROM

QTSX MACRO, OTHERWISE, ADDRESS IS ZERO.

B) CO_MUNCIATION CELL -

MCCUUC IN CASE OF QUEUE ERROR {I.E., EITHER THE

ROUTINE QUEUED DOES NOT HAVE A QUEUE

TABLE OR THE QUEUE TABLE IS FULL) THIS

CELL IS SET TO ZERO.

NOTE - NO PROVISION IS MADE BY MOQUEU TO SAVE THE

MACHINE CCN_ITIO_. THE CONTENTS OF INDEX REGISTERS 1,2,4

AND THE ACCUMULATOR ARE DESTROYED.
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METHOD

AFTER INITIALIZING, MOQUEU DETERMINES WHETHER THE

QUEUED ROUTINE HAS A QUEUE BLOCK DEFINED FOR IT, IF NOT,

AN ERROR INDICATION IS SET AND MOQUEU EXITS TO MSQUUQ.

IF THE QUEUED ROUTINE HAS A QUEUE BLOCK WHICH HAS

BEEN FILLED, MSQUUQ IS ENTERED WITH A DIFFERENT ERROR

INDICATION. IF NEITHER OF THE ABOVE tiOLDS (I.E., THE

QUEUE ROUTINE HAS A QUEUE BLOCK WHICH CAN ACCOMODATE

ADDITICNAL ENTRIES), THE COUNT OF THE CURRENT NUMBER OF

ENTRIES IS UPDATED AND THE ENTRIES ARE PLACED IN THE

QUEUE TABLE. AFTER TURNING ON THE READY (B) INDICATOR FOR

THE QUEUED ROUTINE, MOQUEU EXITS TO THE QUEUING ROUTINE.

USAGE

MOQUEU IS ENTERED FROM THE QUEUE MACRO AND EXITS

EITHER TO THE QUEUING ROUTINE OR TO MSQUUQ.

A) STORAGE REQUIRED - 36 LOCATIONS

B) TIMING (7094) -

1) QUEUE OF ROUTINE WITH NO QUEUE BLOCK,

0.034 MILLISECOND

2) QUEUE OF ROUTINE WITH FULL QUEUE BLOCK,

0.046 MILLISECOND

3) NORMAL QUEUE, 0.080 MILLISECOND
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TO. UNQUE - UNQUEUE MACRO

THE UNQUE MACRO ESTABLISHES THE CALLING SEQUENCE

FOR, AND TRANSFERS CONTROL TO - MOUNQU. (SEE FLOWCHART)

INPUT

A) MACRO DEFINITION -

UNQUE MACRO, N,DL

TSX BOUNQU,4

PZE DL,O,N

B) PARAMETERS -

N THE NUMBER WHICH IDENTIFIES THE ROUTINE

"_ TO BE L;NQUEUED.

OL THE LOCATION INTO WHICH THE FIRST ENTRY

IN THE QUEUE TABLE FOR ROUTINE N IS

PLACED.

BOUNQU APPEARS IN BOTH A AND B CORE AND CON-

TAINS THE INSTRUCTION TlA MOUNQU

THE COMPUTER _UST BE DISABLED UURING THE EXECUTION

OF THE UNQUE MACRO.

OUTPUT

CONTROL IS TRANSFERRED TO MOUNqU WITH THE DATA

LOCATION (DL) IN.THE ADORESS AND THE PRIORITY/ROUTINE

NUMBER IN) IN THE DECREMENT OF THE SECOND WORD OF THE

CALLING SEQUENCE. INDEX REGISTER 4 CONTAINS THE 2'S

CCMPLE_ENT CF THE LOCATION COUNTER _OR THE TRANSFER

INSTRUCTION.
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METHOD

SINCE THE SECOND WORD OF THE CALLING SEQUENCE IS

ESTABLISHED DURING THE COMPILATION, UNQUE EXE£UTES ONLY

ONE INSTRUCTION, A TRANSFER {TSX) TO BOUNQU.

USAGE

ENTRY TO UNQUE HAS NO RESTRICTIONS OTHER THAN THE

COMPUTER MUST BE DISABLED, UNQUE EXITS TO BOUNQU.

A) STORAGE REQUIRED - 2 LOCATIONS

B) TI_ING (7094) - 0.'003 MILLISECOND
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If. MOUNQU - MAIN CONTROLLER UNQUEUE PROGRAM (MOUNOU)

MOUNCU SUPPLIES INPUT DATA TO THOSE ROUTINES HAVING

QUEUE TABLES. (SEE FLOWCHART)

INPUT

Ai

B)

C}

TABLES -

TMFMSK A TNENTY-TIIREE LOCATION TABLE

CONTAINING, IN THE FIRST TWENTY-ONE

LOCATIONS, []CTAL MASKS TO _ESET TO

ZERO EACH OF THE INDICATORS A

THROUGH U. TilE LAST TWO LOCATIONS

CONTAIN COMPOSITE OCTAL MASKS TO

RESET TO ZERO It) INDICATORS C

THROUGH O AND S THROUGH U AND I2)

INDICATORS A aND B, RESPECTIVELY.
i

TMQKEY THE MONITOR QUEUE TABLE CONSISTING

OF ONE ENTRY FOR EACH OF THE ROU-

TINES IN THE PRIORITY LIST IN ORDER

OF PRIORITY. THE ADDRESS OF EACH

ENTRY CONTAINS THE LOCATION OF THE

QUEUE BLOCK FOR THE ROUTINEt THE

DECREMENT OF EACH ENTRY CONTAINS A

COUNT (}F f_lE CURRENT NUMBER OF

ENTRIES IN ftiE _UEUE BLOCK.

COWMUNIC_TION CELL -

_CSUBR NON-ZERO IF UNQUEUING ROUTINE IS IN

B-CORE

CONSTANTS -

KOCO00 DEC 0

KOCO01 DEC l
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P

D)

OUTPUT

A)

K77777 OCT 77777

KD7776 PZE 0,0,-2

PARAMETERS -

N PRIORITY/ROUTINE NUMBER OF ROUTINE

TO BE UNQUEUED

B EQU 2 (INDICATOR 3)

TABLES -

DL

TNPRIO

TMQKEY

CO_ON+5

THE LOCATION INTO WHICH THE FIRST

ENTRY IN THE QUEUE TABLE IS PLACED.

(FOR ROUTINES WHOSE INPUT REQUIRE-

MENTS EXCEED ONE CORE LOCATION. DL

CONTAINS THE ADDRESS OF A BLOCK OF

DATA. FOR THOSE ROUTINES WHOSE INPUT

DATA MAY BE CONTAINED IN A SINGLE

LOCATION, DL MAY CONTAIN THE ACTUAL

DATA.)

THE MONITOR PRIORITY TABLE HAVING

THE B INDICATOR FOR ROUTINE N

TURNED OFF IF THE QUEUE TABLE IS

EMPTIED.

THE COUNT OF THE CURRENT NUMBER OF

ENTRIES IN THE QUEUE TABLE, LOCATED

IN THE DECREMENT OF THE TMQKEY ENTRY

FOR ROUTINE N, IS DECREMENTED BY

TWO.

THE LAST LOCATION OF THE COMMON

BLOCK CONTAINS IN THE DECREMENT THE

LOCATION FROM WHICH ENTRY TO MOQUEU

WAS MADE. THE ADDRESS CONTAINS THE

PRIORITY/ROUTINE NUMBER OF PROGRAM

REQUESTING QUEUE IF ENTRY MADE THRU
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B)

QTSX MACRO, OTHERWISE ADDRESS IS

ZERO.

COMMUNICATION CELL -

MCQUUQ IN CASE OF UNQUEUE ERROR {I.E., THE

ROUTINE REQUESTING INPUT DOES NOT

HAVE A QUEUE BLOCK OR THE QUEUE

BLOCK HAS NO ENTRIES) THIS CELL IS

SET NON-ZERO. AC IS SET TO 0 IF THE

ENTRY TO MOQUEU WAS MADE FROM THE

QUEUE MACRO. IT IS SET TO 77777 IF

THE ENTRY WAS MADE FROM THE QTSX

MACRO.

METHOD

AFTER INITIALIZING, MOUNQU DETERMINES WHETHER THE

ROUTINE REQUESTIKG INPUT HAS A QUEUE TABLE DEFINED FOR IT

AND WHETHER THE QUEUE TABLE CONTAINS INPUT DATA. IF

EITHER OF THESE CONDITIONS DOES NOT HOLD, AN ERROR

INDICATION IS MADE AND MOUNQU TRANSFERS CONTROL TO

MSQUUQ.

IF BOTH CONDITIONS ARE MET, MOUNQU UPDATES THE COUNT

OF THE NUMBER OF ENTRIES IN THE QUEUE TABLE AND UN-

QUEUES THE FIRST TWO ENTRIES OF THE TABLE INTO DL AND

COMMON÷5, RESPECTIVELY. IF THE QUEUE BLOCK IS NOW EMPTY,

THE B INDICATOR IN THE PRIORITY TABLE IS TURNED OFF. IF

THE QUEUE BLOCK IS NOT EMPTY, EACH ENTRY IS ADVANCED TWO

LOCATIONS TOWARD THE FRONT OF THE TABLE AND B INDICATOR

FOR THLS ROUTINE IS LEFT ON TO INDICATE THAT MORE INPUT

DATA REMAINS. IF THE ENTRY TO MOQUEU WAS MADE FROM THE

QTSX MACRC_ THE ACCUMULATOR IS SET _ON-ZERO BEFORE RE-

TURN IS MADE TO THE ROUTINE REQUESTING INPUT.
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USAGE

MOUNQU IS ENTERED FROM THE UNQUE MACRO. IT EXITS

EITHER TO MSQUUQ OR TO THE ROUTINE WHICH REQUESTED THE

INPUT DATA.

A) STORAGE REQUIRED - 48 LOCATIONS

B) TIPING {7094) -

I) UNQUEUE FOR ROUTINE WITH NO QUEUE TABLE,

0°034 MILLISECOND

2) UNQUEUE FOR ROUTINE WITH NO ENTRIES IN

QUEUE TABLE, 0.038 MILLISECOND

3) ONLY ONE ENTRY IN QUEUE TABLE, 0.096

MILLISECOND

•_ 4) MORE THAN ONE ENTRY IN QUEUE TABLE 0.086 +

.010 E MILLISECOND, WHERE E = NUMBER OF

ENTRIES IN QUEUE BLOCK

P

44



VGL II ._NITOR A_O I/o PROGRAMS

e,,°,°,*°o°°*..

ENTER "

• :'*°°°•''''°•'°

.e , . 2.5 COMPL
*B0-..X* _CG_';r INTO •

...- : ,Rz :

:.°°°..°°.•e°.:

• SET ECC T_

• A-CORE *

• eNU
WAS ENTRY
MAOE FRC_ • ........

A-C0_E •

_ES

• SET ECC TC

R-CORE •

:x .................

X JDU
,•••,°.,••,•,•,

• PICK UP •

: CALLINGSEqUEnCE PZE:

• OL, O,A_ iNTO•

••••,°•.••,•,,°

• 0L INT0 °
• INTER_L STCR•
• 2oS CCWP[ N •
• [NT0 XR[ •
,11..,,,°,,•°.°

• *NO _* ............

• A_Y E_TRIES . • INDICATE °
IN QUEUE • .............. X•UNCUEUE ERR)R•

rABLE • • NOT - 0 [_{0°
• MCQUU'_ •
H,,*•.•,••..•.

_ES

*,°•••°_°°°•o••

: pc_c_ E_Ro, :

:,NOiC,l_o_,..

••°,•••,•••,•,

: (_our£r 2 INTO e•••e''°°*••" *•

• QCC_NTISTORE : EXIT :
• _ECREMENTEI} • MSOUUO

• _COL_T BACK INTO "••'''•••'*•" •*

TM(_KEY _$|TRY FOR

ROUTiNE- N)

•*•He•H••,*.

L_OUE_ J, ST ENTRY

• IN QUEUE T_LE

INT0 IX. UN_IEUE

_41) Er_TRY IN

QUEUE T_BLE

INTO C_; + 5

*NO ; .............:
• RE FNTRIES • • TRNOF B •

eMU/N QuEuE • .............. X•INDICATD,_ F}K"

I_RLE * • RnUTINE N •

• • • * •H•*.,**°•.,,:

°

••,••,.,•,••,°

: DEER. _ T_,QKY 2

• _TRY FOR RDUTI ;E

N= -2 • LENGTH OR

o

• ••°•°°,•°°••.• • •

• •NO

• MUV[ u• • • ENTRY TO •

• WEPt. IN ING • ............... x NOQUEUE F R ) I,_ • .......................

: ENrRIES IN : OTSX •
&,uEuE TABLE

• _'ES

• .NO ".............. :............."
COES ROUTINE • • INDICATE : • •

N _v_ A • .............. x• UNDUE ERROR • • 7717 INTO _EI

0UEUE TABLE • __ NOT " 0 INTO. eMCQUUQ •

• • • •••••.••-•-.,.. ••H•*.•..°., •:

;ES

• TM_XEY ENTRY• * PLACE ERROR •

• FOR _CUTINE N• .IN01C_TION IN.

• = #ZE • • AC •

• 0 INTO AC •

:x .... :

• • •YES •••*••*•,,•,•,e

• ENTRY FaU4 • • ............ X: EXIT

_-CO_E • " " .!P./.:_........"

'_0

:•••,,,i,••.°•: •*• ••°.°••°.•°°•,° •,.•••*o••*,,°°

• .°• *•.•.,,,..o...,
:H..,,.,.*..., "*'•'°'''''"''



VOL I/ MONITOR AND I/O PROGRAMS

12. TRNON - TURN ON MACRO

P

THE TRNON MACRO TURNS ON {I.E., SETS TO ONE) AN

INDICATOR IN THE MCNITOR PRIORITY TABLE ENTRY FOR THE
P

REQUESTED ROUTINE. {SEE FLOWCHART.]

INPUT
I

A} MACRO DEFINITION -

TRNCN MACRO

CAL

ORS

END

B) PARAMETER -

ALPHA_I

TMNMSK ÷ ALPHA -I

TMPRIO + I - I

C)

ALPHA THE INDICATOR TO BE TURNED ON. THE

INDICATORS ARE LOCATED IN THE FIRST 21

BITS (S, i THROUGH 20) OF THE ENTRIES IN

THE MONITOR PRIORITY TABLE, TMPRIO.

THERE ARE 21 INDICATORS - A THROUGH U.

A IS NUMERICALLY EQUAL TO I (THE FIRST

BIT), B IS EQUAL TO 2 (THE SECOND BIT),

THE .... U IS EQUAL TO 21 (THE TWENTY-

FIRST BIT}.

I THE PRIORITY/ROUTINE NUMBER OF THE PRO-

GRAM FOR WHICH THE INDICATOR IS TO BE

TURNED ON.

TABLES -

TMNMSK A TWENTY-THREE LOCATION TABLE CONTAIN-

ING, IN THE FIRST TWENTY-ONE LOCAT[ONS_

OCTAL MASKS TO SET TO ONE EACH OF THE

INDICATORS A THROUGH U. THE LAST LOCA-

TIONS CONTAIN COMPOSITE OCTAL MASKS USED
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TMPRIO

TO SET - CI} THE INDICATORS C THROUGH g

AND S THROUGH U AND (2) INOICATORS A

AND _.

T_E MONITOR PRIORITY TABLE CONTAINING

ONE ENTRY FOR EACH ROUTINE IN THE PRIO-

RITY LIST. EACH LUCATION IN THE TABLE

CCNTAINS IN ITS ACORESS THE LOCATION OF

THE ENTRY POINT FOR THAT ROUTINE. THE

REMAINING BITS OF THE ENTRY INDICATE THE

CURRENT STATUS OF THE ROUTINE.

OUTPUT

A) TABLE -

TMPRIO AN INDICATOR IS TURNED ON FOR ROUTINE I

IN THE PRIORITY TABLE.

P

METHOD

THE MASK CONTAINING A ZERO IN EVERY BIT POSITION

EXCEPT THAT OF THE INDICATOR TO BE TURNED ON IS SUPPLIED

BY THE TMNMSK TABLE. THE MASK IS MATCHED BY ''ORING''

THE MASK TO THE ENTRY FOR THE ROUTINE IN THE TMPRIO TABLE

AND THE DESIGNATED INDICATOR IS TURNED ON.

USAGE

ENTRY TO TRNON HAS NO RESTRICTIONS, EXIt IS MADE TO

THE SECOND LOCATION FOLLOWING THE ENTRY.

A} STORAGE REQUIRED - 2 LOCATIONS

B) TIRING {7C94) - 0.008 MILLISECOND
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13. TRNOF - TURN OFF MACRO

THE TRNOF MACRO TURNS OFF {I.E., SETS TO ZERO} AN

I.NDICATOR IN THE MONITOR PRIORITY TABLE ENTRY FOR THE

REQUESTED RCUTINE. (SEE FLOWCHART.}

INPUT

A)

B}

C)

MACRO DEFINITION -

TRNOF MACRO

CAL

ANS

END

PARAMETERS -

ALPHA,I

TMFMSK+ALPHA - i

TMPRIO + I - I

ALPHA THE INDICATOR TO BE TURNED OFF. THE

INDICATORS ARE LOCATED IN THE FIRST 21

BITS (S,_ I THROUGH 20} OF THE ENTRIES IN

THE MONITOR PRIORITY TABLE, TMPRIO.

THERE ARE 21 INDICATORS - A THROUGH U.

A IS NUMERICALLY EQUAL TO I (THE FIRST

BIT}, B IS EQUAL TO 2 (THE SECOND BIT),

ETC .... U IS EQUAL TO 2i (THE

TWENTY-FIRST BIT}.

I THE PRIORITY/ROUTINE NUMBER OF THE

PROGRAM FOR WHICH THE INDICATOR IS TO BE

TURNED OFF.

TABLES -

TMFMSK A TWENTY-THREE LOCATION TABLE CONTAIN-

ING, IN THE FIRST TWENTY-ONE LOCATIONS,

OCTAL MASKS TO SET TO ZERO EACH OF THE

INDICATORS A THROUGH U. THE LAST TWO

LOCATIONS CONTAIN COMPOSITE OCTAL MASKS
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TMPRI[!

USED TO SET (I) THC INf_IC_T]:<S C T_Ii_OUGH

fJ AND S THROUC, H U A:_O {2) INDICATORS A

AND l_.

TFF MO!_ITOR PQII._RITY TABLE CONTAINING

ONE ENTRY FOR EACH ROUTINE IN THE

PRIORITY LIST. EACH LOCATION IN THE

TABLE CONTAINS I:4 ITS ADDRESS THE

LOCATLON OF THE ENTRY POINT FOR THAT

ROUTINE. THE REMAINING BITS ON THE ENTRY

INDICATE THE CURRENT STATUS OF THE ROU-

TINE.

OUTPUT

A) TABLE -

TMPRIO AN INDICATOR IS TURNED OFF FOR ROUTINE

I IN THE PRIORITY TABLE.

METHOD

THE MASK CONTAINING A ONE IN EVERY BIT POSITION

EXCEPT THAT OF T_E INDICATOR TO BE TURNED OFF IS SUPPLIED

BY THE TMFMSK TABLE. THE MASK IS MATCHED BY 'ANDING' THE

MASK TO THE ENTRY FOR THE ROUTINE IN THE TMPRIO TABLE

AND THE DESIGNATED INDICATOR IS TURNED OFF.

USAGE

ENTRY TO TRNOF HAS NO RESTRICTIONS. EXIT IS MADE TO

THE SECOND LOCATION FOLLOWING THE ENTRY.

A} STORAGE REQUIRED - 2 LOCATIONS

B) TIMING (7094} - 0.012 MILLISECOND
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14. QENBA/MYENBA - ENABLE MACRO/ENABLE PROGRAM

THE _ENBA MACRO ENABLES THE COMPUTER FOR DATA

CHANNEL TRAPS THROUGH THE EXECUTION OF THE MYENBA PRO-

GRAM. THE QENBA MACRO IS USED THROUGHOUT THE GEMINI REAL

TIME SYSTEM, BUT GENERALLY FOLLOWS THE COMPLETION OF A

ROUTINE FOR WHICH THE COMPUTER IS DISABLED. (SEE QENBA

:FLOWCHART).

INPUT

A)

B)

MACRO DEFINITION -

QEN_A MACRO f_ENBA
XEC

END

PRCGRAM DEFINITION -

MYENBA ENB K40007

K40007 - CONSTANT, 000 000 044 017

OUTPUT

THE COMPUTER IS ENABLED FOR DATA CHANNEL TRAPS ON

CHANNELS At B, C, D (THE DISK), AND F {THE DCC) AND

THE PCC.

METHOD

UPON ENTRY TO MACRO QENBA, PROGRAM MYENBA IS EXE-

CUTED. MYENBA CONSISTS OF AN ENABLE (ENB) FROM A LOCA-

TI.ON IN WHICH BITS 21, 24, 32, 33, 34, AND 35 CONTAIN

I'S. THESE BITS ENABLE CHANNELS A, B, C, D {THE DISK),

AND F (T_E OCC) AND THE PCC.

52



VOL II MONITORAND I/O PROGRAMS

USAGE

ENTRY TO QENBA HAS NO RESTRICTIONS, EXCEPT THAT THE

MACRO MAY NOT BE USED FROM THE TIME A TRAP OCCURS UNTIL

THE COMPLETION OF THE TRAP PROCESSOR. QENBA EXITS TO THE

SECOND LOCATION FOLLOWING ENTRY.

A) STORAGE REQUIRED - I LOCATION

B) TLMING (7099) - 0.006 MILLISECOND
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15. QENBZ/MYENBO - DISABLE MACRO/DISABLE PROGRAM

THE QENBZ MACRO DISABLES THE COMPUTER FROM TRAPPING

THROUGH THE EXECUTION OF THE MYENBO PROGRAM. THE QENBZ

MACRO IS USED THROUGHOUT THE GEMINI REAL TIME SYSTEM

WHENEVER A SERIES OF INSTRUCTIONS MUST BE COMPLETED

WITHOUT INTERRUPTION. THE MOST COMMCN EXAMPLES OF ROU-

TINES WHICH RUN DISABLED ARE MSLOGGt MOQUEU, AND

MOUNQU. {SEE FLOWCHART)

INPUT

A) MACRO DEFINITION -
.,_,

QENBZ MACRO

XEC MYENBO
m

END

B) PROGRAM DEFINITION -

MYENBO ENB KO0000

KOCO00 - CONSTANT,O

OUTPUT

THE COMPUTER IS DISABLED FROM DATA CHANNEL TRAPS.

METHOD

THE PROGRAM M YENBO IS EXECUTED. MYENBO CONSISTS OF

AN ENABLE (ENB) FROM A LOCATION CONTAINING ALL ZEROS.

USAGE

ENTRY TO QENBZ HAS NO RESTRIC[ION AND QENBZ EXITS

TO THE FIRST LOCATION FOLLOWING ENTRY.

A) STORAGE REQUIRED - I LOCATION

B) TIMING {7094} - 0.006 MILLISECOND
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16. QPSLF/MYPSLF - PRESENT SENSE LINE MACRO/PRESENT

SENSE LINE PROGRAM

P

THE QPSLF MACRO ACTIVATES OR DEACTIVATES THE IN-

DIVIDUAU SUBCHANNELS OF THE DCC THROUGH THE EXECUTION OF

MYPSLF PROGRAM. THE QPSLF MACRO IS USED THROUGHOUT THE

GEMINI REAL TIME SYSTEM TO INITIATE OR TERMINATE TRANS-

MISSION THROUGH THE DCC.' (SEE FLOWCHART)

INPUT

A)

B}

MACRO DEFINITION -

QPSLF MACRO

XEC MYPSLF

END

PROGRAM DEFINITION -

MYPSLF PSLF MCACTV

(NOTE - PSLF [PRESENT SENSE LINES ON

CHANNEL F ] IS RECOGNIZED BY THE GEMINI

SOS_ BUT IS NOT A STANDARD SCAT

INSTRUCTION. THE OPERATION CODE FOR PSLF

IS -0666.)

MCACTV USED TO ACTIVATE OR DEACTIVATE SUB-

CHANNELS OF THE UCC. BITS 1-32 COR-

RESPOND TO SUBCHANNELS 1-32, RESPEC-

TIVELY. A I IN BIT POSITION I ACTI-

VATES (TURNS ON} SUBCHANNEL I OF THE

DCC, A ZERO IN BIT POSITION 2 DEACTI-

VATES (TURNS OFF) SUBCHANNEL 2 OF

THE DCC, ETC. THE 3-BIT OCTAL NUMBER

(0-7) CONTAINED IN BITS 33-35 SPECIFIES

THE UNIT TERMINAL ADDRESS IN THE
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ACTIVATION OF THE TTY OUTPUT SUB-

CHANNELS, 10 AND 11. A I IN THE S-BIT

POSITION OF THE MASK TURNING ON THE 8.3

MILLISECOND CLOCK RESTARTS THE CLOCK

FROM ZERO.

OUTPUT

ANY OR ALL OF THE DCC SUBCHANNELS ARE ACTIVATED OR

DEACTIVATED ACCORDING TO THE BIT CONFIGURATION OF

MCACTV.

METHOD

TH£ QPSLF MACRO EXECUTES THE SINGLE INSTRUCTION

PROGRAMt MYPSLF, WHICH PRESENTS SENSE LINES ON CHANNEL F

ITHE DCC PHYSICALLY REPLACES DATA CHANNEL F) FROM THE

LOCATION MCACTV.

USAGE

ENTRY TO QPSLF HAS NO RESTRICTIONS AND QPSLF EXITS

TO THE FIRST LOCATION FOLLOWING ENTRY.

A) STORAGE REQUIRED - I LOCATION

B) TIPING (7094) - 0.005 MILLISECOND
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17. QPSLE/MYPSLE - PRESENT SENSE LINE MACRO/PRESENT

SENSE LINE PROGRAM

THE QPSLE MACRO ACTIVATES OR DEACTIVATES THE INDIVI-

DUAL SUBCHANNELS OF THE NOD I I DCC THROJGH THE EXECUTION

OF THE MYPSLE PROGRAM. THE QPSLE MACRO IS USED THROUGHOUT

THE GEMINI REAL TIME SYSTEM TO INITIATE OR TERMINATE

TRANSMISSION THROUGH THE _OD I( DCC. [SEE FLOWCHART)

INP UT

A)

B)

MACRO -

QPSLE MACRO

XEC

END

MYPSLE

PROSRAM DEFINITION -

MYPSLE PSLE MCACTE

NOTE - PSLE (PRESENT SENSE LINES ON CHANNEL E)

IS RECOSNIZED BY THE GEMINI SOS, BUT IS

NOT A STANDARD SCAT INSTRUCTION.

MCACTE USED TO ACTIVATE OR DEACTIVATE SUBCHAN-

NELS OF THE MOD I( DCC. BITS 1-32 COR-

RESPOND TO SUBCHANNELS 1-32, RESPEC-

TIVELY. A I IN BIT POSITICN 1 ACTIVATES

(TURNS DN] SUBCHANNEL 1 OF THE MOD II

DCC. A 0 BIT POSITION 2 DEACTIVATES

(TURNS OFF} SUBCHANNEL 2 OF THE MOD II

DCC, ETC.
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OUTPUT

ANY OR ALL OF THE MOO II DCC SUBCHANNELS ARE ACTI-

VATED OR DEACTIVATED A_CORDING TO THE BIT CONFIGURATIO_

O_ MCACTE.

METHOD

THE QPSLE MACRO EXECUTES THE SINGLE INSTRUCTIO_

PROGRAM, MYPSLE, WHICH PRESENTS SENSE LINES ON CHAN_EL E

(THE MOO II DCC PHYSICALLY* REPLACES DATA CHANNEL E) FROM

THE LOCATION MCACTEo

USAGE

ENTRY TO QPSLE HAS NO RESTRICTIONS AND QPSLE EXITS

TO THE FIRST LOCATION FOLLOWING ENTRY.

A) STORAGE REQUIRED - I LOCATION

B) TIMING |70?4) - 0.005 MILLISECOND
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18. REFR - REFERENCE MACRO

THE REFR MACRO CONSTRUCTS THE BASIC MONITOR TABLES

FOR THE GEMINI REAL TIME SYSTEM - TMPRIO, TMFRPR, TMSAVE,

TMQKEY, AND TMQKY2.

INPUT

A)

B)

MACRO DEFINITION'-

N, ENTRY, _NAME, PNAME, QLENGREFR MACRO

QNAME PZE

ORG

PZE

ORG

PZE

ORG

PZE

ORG

PZE

ORG

PZE

ORG

PNAME BSS

END

PARAMETERS -

N

TMPRIO + N-I

ENTRY

TMFRPR + N-I

N

TMSAVE + N-I

PNAMEt,N

TMOKEY + N-I

QNAME

TMQKY2 ÷ N-I

Ot,2*QLENG

QNAME + 2.QLENG

MNPANL

N

ENTRY

THE PRIORITY/ROUTINE NUMBER SET UP BY

THE QPRIO MACRO DEFINING THE RELATIVE

POSITION OF THE ENTRIES FOR THE ROUTINE

IN.EACH OF THE MONITOR TABLES.

THE LOCATION OF THE FIRST INSTRUCTION OF

THE ROUTINE.
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OUTPUT

A)

QNAME

PNAME

QLENG

THE SYMBOLIC NAME OF THE QUEUE BLOCK FOR

THE ROUTINE.

THE SYMBOLIC NAME OF THE SAVE BLOCK FOR

THE ROUTINE.

THE LENGTH {IN DECIMAL) OF THE QUEUE

BLOCK FOR THE ROUTINE.

TABLES

TMPRIO THE MONITOR PRIORITY TABLE OF NN CELLS

ARRANGED IN ORDER OF PRIORITY. EACH CELL

CONTAINS THE ENTRY POINT OF THE ROUTINE

IN ITS ADDRESS. THE REMAINING BITS SERVE

AS INDICATORS OF THE CURRENT STATUS OF

THE ROUTINE.

TMFRPR THE MONITOR PRIORITY REFERENCE TABLE

OF NN CELLS ARRANGED IN ORDER OF

PRIORITY. EACH CELL CONTAINS IN ITS

ADDRESS THE PRIORITY/ROUTINE NUMBER.

TMSAVE THE MONITOR SAVE TABLE OF NN CELLS

ARRANGED IN ORDER OF PRIORITY. EACH CELL

CONTAINS THE LOCATION OF THE ROUTINE'S

SAVE BLOCK IN THE ADDRESS AND THE PRIO-

RITY/ROUTINE NUMBER IN THE DECREMENT.

TMQKEY THE MONITOR QUEUE TABLE, NN CELLS, IN

ORDER OF PRIORITY. EACH CELL CONTAINS

THE LOCATION OF THE QUEUE BLOCK FOR THE

ROUTINE. (THE DECREMENT OF EACH ENTRY IS

USED TO KEEP A COUNT OF THE CURRENT NUM-

BER OF ENTRIES IN THE QUEUE TABLE.)
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TMQKY2 THE MONI,TOR QUEUE LENGTH TABLEt NN .

CELLS, IN ORDER OF PRIORITY. EACH CELL

CONTAINS IN ITS DECREMENT THE 2'S COM-

PLEMENT OF TWICE THE LENGTH OF THE QUEUE

BLOCK FOR THE ROUTINE.

QUEUE BLOCKS ARE GENERATED AS SPECIFIED BY THE INPUT

DATA FOLLOWED BY THE I4-WORD SAVE BLOCK FOR THE ROUTINE.

METHOD

THE REFR MACRO IS COMPOSED" ENTIRELY OF PSEUDO

I.NSTRUCTIONS AND IS EXECUTED FOR EACH ORDINARY PROCESSOR

IN THE GEMINI REAL TIME SYSTEM.

THE PSEUDO INSTRUCTION QNAME PZE N ASSIGNS THE

SYMBOLIC LOCATION QNAME TO THE CURRENT VALUE OF THE

LOCATION COUNTER. THE LOCATION COUNTER IS INCREMENTED BY

TWICE THE NUMBER OF CELLS SPECIFIED BY QLENG, AND THE

14-WORD SAVE BLOCK WITH THE SYMBOLIC NAME PNAME IS

GENERATED AS THE LAST INSTRUCTION OF THE MACRO.

THE PSEUDO INSTRUCTION ORG SETS THE LOCATION COUNTER

TO THE VALUE SPECIFIED IN THE ADDRESS OF THE INSTRUCTION_

THE FOLLOWING PSEUDO INSTRUCTION PZE DEFINES THE CONTENTS

OF THE LOCATION THUS SPECIFIED. THE RESULT IS AS FOLLOWS-

TMPRIO + N-l PZE ENTRY

TMFRPR + N-I PZE N

TMSAVE ÷ N-I PZE PNAME,tN

TMQKEY + N-I PZE QNAME

TMQKY2 + N-I PZE O,I-2*QLENG

USAGE

REFR DOES NOT ACTUALLY APPEAR IN THE GEMINI REAL

TIME SYSTEM AND HAS NO TIMING CONSIDERATIONS. AFTER

COMPILATION, THE REFR MACRO EXISTS CNLY IN EFFECT.
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I9. QTSX - REAL TIME SIMULATED TRAP MACRO

QTSX ALLOWS PROGRAM INTERRUPTION AT ANY POINT IN AN

ORDINARY PROCESSCR BY TRANSFERRING TO MTQTSXt A TRAP

PROCESS'OR WHICH SIMULATES ALL THE PROPERTIES OF A HARD-

WARE GENERATED TRAP. (SEE FLOWCHART.)

;INPUT

A) MACRO DEFINITION

QTSX MACRO N,DL

STR DL,tN

END

B) PARAMETERS -

N THE PRIORITY/ROUTINE NUMBER DEFINING THE

RELATIVE POSITION OF THE ENTRIES FOR THE

ROUTINE IN EACH OF THE MONITOR TABLES.

C) TABLE -

DL THE LOCATION OF THE WORD TO BE STORED AS

AN ENTRY IN THE QUEUE TABLE.

OUTPUT

THE CURRENT VALUE OF THE LOCATION COUNTER IS STORED

IN THE ADDRESS OF LOCATION O.

METHOD

THE LOCATION OF THE QTSX MACRO PLUS ONE REPLACES THE

ADDRESS OF LOCATION O. THE COMPUTER THEN TAKES ITS NEXT

I.NSTRUCTiON FROM LOCATION 2 WHICH CONTAINS TTR MTQTSXt

THUS GIVING CONTROL TO THE TRAP PROCESSORt MTQTSX.
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USAGE

QTSX MAY BE ENTERED FROM ANY ORDINARY PROCESSOR AND

EXITS TO MTQTSX.

A) STORAGE REQUIRED - I LOCATION

B) TI,MING {7094) - 0.004 MILLISECONDS

67



_ ENTER "

• _TSX °
°°..°,°.,+°..++

OTSX

• PLACE •
• LOEeT[O_ •

LOCAtZQ_ 0 _
*Q.o.°o,o..°.°o

.o..°.o°..°.+..

• EXIT

oo....o.+.•.*o+



VOL I,I MONITOR AND IlO PROGRAMS

20. MTQTSX - SIMULATED TRAP PROCESSOR

MTQTSX PROCESSES ALL SIMULATED INON-HARDWARE) TRAPS

BY COMBINING THE LOGIC OF A PROGRAM TRANSFER WITH THE

LOGIC OF A HARDWARE GENERATED TRAP. ISEE FLOWCHART.)
i

INPUT

A)

B)

C)

TABLES -

DL THE LOCATION OF THE WORD TO BE PLACED

IN THE QUEUE TABLE OF THE ROUTINE

REQUESTED BY THE EXECUTION OF THE QTSX

MACRO.

TMNMSK A TWENTY-THREE LOCATION TABLE CONTAINING

IN THE FIRST TWENTY-ONE LOCATIONS, OCTAL

MASKS TO SET TO ONE, EACH OF THE INDI-

CATORS A THROUGH U AND, IN THE LAST TWO

LOCATIONS_ COMPOSITE OCTAL MASKS TO SET

TO ONE - |i) INDICATnRS C THROUGH Q AND

S THROUGH U, AND (2) INDICATORS A AND B.

COMMUNICATION CELLS -

MCSAVE CCNTAINS IN THE ADDRESS, THE LOCATION OF

THE SAVE BLOCK FOR THE ROUTINE WHOSE

PRIORITY/ROUTINE NUMBER APPEARS IN THE

DECREMENT.

MCX4RA CCNTAINS, IN. THE ADDRESS THE LOCATION

CCUNTER AT THE TIME THE QTSX MACRO WAS

'EXECUTED AND IN THE DECREMENT, THE CON-

TENTS.OF INDEX REGISTER 4.

PARAMETERS -

N PRIORITY/ROUTINE NUMBER OF PROGRAM

REQUESTED BY EXECUTION OF QTSX MACRO.

S EQU I9(INOICATOR S)
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OUTPUT

A)' TABLES -

COYMON

+5

TMPRIO

B)

ADDRESS CONTAINS PRIORITY/ROUTINE

NUMBER OF ROUTINE EXECUTING QTSX MACRO

THE S INDICATOR IN THE ENTRY OF THE

ROUTINE EXECUTING THE QTSX MACRO IS "

TURNED ON.

COMMUNICATION CELLS -

MCSUBR THE CORE BANK INDICATOR CELL IS SET TO

ZERO.

METHOD.

"HTQTSX PERMITS AN ORDINARY PROCESSOR TO REQUEST

OUTPUT FROM ANOTHER ORDINARY PROCESSOR AND TO SUSPEND ITS

OWN OPERATIONS UNTIL THE REQUEST HAS BEEN SERVICED. SINCE

THE INPUT DATA TO THE REQUESTED ROUTINE MUST BE PLACED IN

A QUEUE TABLE, ONLY THOSE ORDINARY PROCESSORS HAVING

QUEUE TABLES DEFINED MAY BE REQUESTED VIA THE QTSX MACRO.

AFTER DISABLING THE COMPUTER FROM ALL TRAPS, MTQTSX

EXECUTES THE SAVE MACRO TO SAVE ALL THE MACHINE CONDI-

TI.ONS. THE PRIORITY/ROUTINE NUMBER OF THE ROUTINE WHICH

EXECUTED THE QTSX MACRO IS SAVED IN THE ADDRESS OF THE

LAST LGCATION OF COMMON TO IDENTIFY ENTRY TO MOQUEU AS

RESULT OF QTSX MACRO. THE SETTING OF THE ECC IS DETER-

MINED AND THE PRIORITY/ROUTINE NUMBER AND LOCATION OF THE

QUEUE WORD FORTHE REQUESTED ROUTINE ARE PICKED UP AND

PLACED IN THE CALLING SEQUENCE TO MOQUEU.

MCSUBR, TO ZERO TO SHOW A-CORE, MTQTSX SUPPRESSES THE

ROUTINE EXECUTING THE QTSX MACRO BY TURNING ON ITS S
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INDICATOR. THE QUEUING ROUTINE, MOQLEU, IS ENTERED, AFTER

WHICH CONTROL IS TRANSFERRED TO MOPRIO.

USAGE

MTQTSX RECEIVES CONTROL FROM THE QTSX MACRO, IT

RELINQUISHES CONTROL TO MOPRIO.

A) STORAGE REQUIRED - 22 LOCATIONS

B) TI_ING {7094) - 0.344 MILLISECONDS, MAXIMUM

" (INCLUDING TIME REQUIRED BY

M_SAVE AND MOQUEU.)

C) MACROS - QENBZ, SAVE
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21. MOPANL - NON-REAL TIME SAVE PROGRAM

MOPANL PRESERVES THE CONTENTS OF COMPUTER REGISTERS

ANDCORE LOCATIONS 0 THROUGH I_, WHICH ARE DESTROYED BY

CORING OPERATIONS. (SEE FLOWCHART.)

INPUT

A) CONSTANT -

KCH200 OCT 200000000000

OUTPUT

A). TABLES -

TMENDS A NINE-LOCATION TABLE USED TO STORE THE

CONTENTS OF THE AC, MQ, SENSE INDICATORSa

INDEX REGISTERS 1,2,3,5,6,7,

DIVIDE CHECK AND OVERFLOW INDICATORS.

TRAP A FIFTEEN-LOCATION TABLE USED TO HOLD

THE CONTENTS OF LOCATIONS O'THROUGH 14.

METHOD

MOPANL FIRST SAVES THE CONTENTS OF INDEX REGISTERS

l_2t3,5,6,T, THE ACCUMULATOR AND MULTIPLIER-QUOTIENT

REGISTER. AFTER CLEARING THE ACCUMULATOR, MOPANL CHECKS

THE DIVLDE CHECK INDICATOR. A ZERO OR A FOUR IS STORED

IN THE PREFIX OF TMENDS DEPENDING ON WHETHER THE INDI-

CATOR IS ON OR OFF, RESPECTIVELY.

THE CONTENTS OF THE SENSE INDICATORS ARE THEN SAVED,

_FTFR wHTrH TH_ ^rro_M_ ATNQ nVER_, NM !_nTrATOD IS T_ST_n

IF THIS INDICATOR IS ON, A TWO IS STORED IN THE PREFIX OF

TMENDS+8, OTHERWISE, THE LOCATION IS ZEROED OUT.

FINALLY, THE CONTENTS OF THE LOWER CORE TRAP
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LOCATICN ARE STORED IN THE TABLE, TRAP, AND CONTROL

RETURNED TO THE CALLING PROGRAM, MOENDS.

USAGE

MOPANL IS ENTERED FROM MOENDS VIA THE CALLING

SEQUENCE -

TSX MOPANL,4

RETURN

AI STORAGE REQUIRED - 42 LOCAT[ONS

B) TINING (7094) - 0.074 MILLISECOND
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22. MOENDS - MAIN ENDING PROGRAM

MOENDS TERMINATES THE REAL-TIME OR SIMULATED PROCES-

SING OF THE GEMINI PROGRAMMING" SYSTEM AND SETS UP CONDI-

TIONS FOR A SYSTEM DUMP.

THE FLOW CHART FOR MOENDS IS SHOWN.

INPUT

A)

B)

C)

COMMUNICATION CELLS -

MCOPTI CONTAINS A I IN ITS DECREMENT AND IS

USED TO SELECT OPTION I ON THE SANBORN

PLOTTERS. OPTION I IS SELECTED TO STOP

THE PAPER IN PLOTTERS WHICH MAY STILL BE

FEEUING.

MCLTPI CONTAINS A WRITE SELECT OF THE LOG TAPE.

MCWWWV CONTAINS THE CURRENT GMT IN 8-I/3 MILLI-

SECONDS (UPDATED EVERY MINUTE) DURING

AN ACTUAL MISSION. DURING A SIMULATED

MISSION, MCWWWV IS NOT USED AS A TIME

CELL AND, THEREFORE, MAY BE USED TO

DETERMINE WHETHER THE PROGRAM IS RUNNING

IN AN ACTUAL OR SIMULATED MISSION. IN

A SIMULATED MISSION, THERE IS NO CHANNEL

C RESTART TAPE AND MOENDS DOES NOT

ATTEMPT TO WRITE AN EOF ON THE CHANNEL C

RESTART TAPE.

CONSTANTS -

KOuuuO u_ 0

PARAMETERS -

MUREST PARAMETER DESIGNATING THE UNIT TAPE

ACDRESS OF THE RESTART TAPE {9).
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D}

E) TAPE -

SUBROUTINES -

i) MOPANL SAVES MACHINE REGISTERS FOR DUMPING

2) PRINT PROVIDES ON-LINE PRINTING, THE CAL-

LING SEQUENCE IS -

ALPHA TSX PRINT,4

ALPHA+I PZE LOCt,N

WHERE N IS THE NUMBER OF BCD CHARACTERS

TO BE PRINTED (N CAN BE ANY SIZE). LOC

IS THE'LOCATION OF THE BCD INFORMATION

TO BE PRINTED.

B4 TAPE IS READ TO OBTAIN MXDUMP FROM

FILE 4.

OUTPUT

A)

B)

C)

D)

TABLE -

TMENDS

AC -

TABLE USED BY MOPANL TO SAVE THE CON-

TENTS OF COMPUTER REGISTERS. MOENDS

SAVES IR4 IN THE DECREMENT OF TMENDS

BEFORE TRANSFERRING TO MOPANL.

ADDRESS CONTAINS THE LOCATION OF TMCORE.

DECREMENT CONTAINS THE LOCATION OF TMENDS.

IMXDUMP CANNOT REFERENCE THESE SYMBOLICALLY

SINCE IT IS NOT INCLUDED IN THE SYSTEM COMPILA-

TICN.)

NQ -

CONTAINS THE FIRST WORD OF THE DISK SEEK COMMAND

GIVING THE TRACK ON WHICH UPPER A CORE HAS BEEN

WRITTEN.

DISK TRACK 9000 OR 9400 MODULE i -

CONTAINS UPPER HALF OF A CORE 16384 TO 32767.

(MXOUMP RESIDES THERE.)
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METHOD

A)

B)

C)

ENTRY -

MOENDS RECEIVES CONTROL FROM A TRANSFER

INSTRUCTICN IN LOCATION 32767 WHEN A SYSTEM RUN

IS 70 BE TERMINATED. THIS TRANSFER IS GIVEN CON-

TROL FRCM MSUERR AS A RESULT OF MTHFSC RECOG-

NIZING A CONSOLE REQUEST FOR A DUMP. THERE MAY

ALSO BE A MANOAL TRANSFER TO 52767.

ON ENTRY, MOENDS DISABLES THE COMPUTER AND

DEACTIVATES THE SUBCHANNELS OF THE DCC. MOPANL

THEN SAVES THE MACHINE REGISTERS WHICH WILL BE

GIVEN IN THE DUMP. OPTION I IS SELECTED ON THE

SANBORN PLOTTERS. EOF MARKS ARE WRITTEN ON THE

LOG TAPE AND RESTART TAPES.

DISK WRLTING -

UPPER A CORE, 16384 TO 32767, IS WRITTEN

ONTO DISK TRACK gO00 MODULE I. IF FIVE ATTEMPTS

DO NOT PRODUCE A SUCCESSFUL WRITE, THE TRACK IS

RECALIBRATED. IF FIVE MORE ATTEMPTS STILL PRO'

DUCE ERROR, TRACK g400 MODULE I IS TRIED AND

RECALIBRATED IF NECESSARY. IF THERE IS STILL

ERROR, A MESSAGE IS PRINTED ON-LINE AND PROCES-

SING CONTINUES.

B4 READING -

AFTER UPPER A CORE IS WRITTEN OUT, MXI)U_ IS

READ FROM THE 4TH FILE OF THE BG TAPE. TWENTY

ATTEMPTS ARE MADE 70 READ A REDUNDANT TAPE.

WHEN THE FIRST iO REDUNDANCIES ARE ENCOUNTERED,

THE TAPE IS BACKSPACED TWO RECORDS AND SKIPPED

FORWARD ONE RECORD BEFORE READING IS ATTEMPTED

AGAIN. IF THERE ARE i0 MORE REDUNDANCIES, THE
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D}

TAPE IS BACKSPACEDTHREE RECORDS AND SKIPPED

FORWARD.TWO BEFORE REREADING. IF ALL ATTE_!PTS

TO CLEAN TWE TAPE FAIL, A MESSAGE ''PERMANENT

REDUNDANCY ON B4. REPLACE TAPE'' IS PRINTED

ON-LINE, AND THE PROG_A_ HALTS FOR OPERATOR

ACTION. THE NEW TAPE IS THEN READ IN THE SAME

MANNER.

EXIT -

WHEN MXDUMP HAS BEEN SUCCESSFULLY READ INTO

CORE THE AC AND MQ ARE LOADED, CONTROL IS THEN

TRANSFERRED TO MXDUMP AT 2C000.

USAGE.

'MOENDS IS ENTERED FROM A TRANSFER AT 32767.

EXITS TO MXDUMP.

A)

B)

IT

STORAGE REGUIRED - 160 LOCATIONS

TIME RECUIREO -

MINIMUM - APPROXIMATELY 317.99 MILLISECONDS

MAXIMUM - APPROXIMATELY 21.5" SECONDS PLUS

OPERATOR ACTION.
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• DN-LI_E •

=

_X .................

:", _SRACE B+ TA'E_
+C8 ..x• TO WTH FILZ

• • ° FOR MXDUM_ •

DISC COMMAND

SEQUENCE

TRIED WRITING

5 TIMES

_°•••••••°•°°•_ +•°

..............._: R_OA_I.RATE:...; cz:
• TRACK _ •

_''•'•••*°•+•°_ +••

• .............. X_ SET DISK • " C2:
COMMAND_ FORm..+X

• TRACK 9_00 • ° •

SGENDX

:". :READ+T,_=.E: :'".
• C9 ..x• F_C_ B_ •...X Bl •
• • • (MXDUWPI • ° 8_1

•.- :.............: ....



VOL I! _ONITOR _ND [/0 PRCSRAHS

:.... • ._o ."............. : ...............
• BI • ANy " • .............. X:SEr Rc A'_D,,Q:............... x" ExXr :
• • • REDUNDANCIES • • NXOU'_P (20_0_) •
ooo • • • • elo,oooloOOOO,O

• ;ES

;
e e . J e • o

• " •YES • -YE_ ;'°'''''''''''_

• WERE LO OR • * WERE 20 • PRINT •
• MORE R£OU_. • ............ X REDU_D. • .............. X, ''REPLACE

SENSED • • SENSEO • 8_ "l NESS_C,E_

• • • " • • ON-L [ NE •
• • • • •°•,.H.o*°.o•*

_o • :,o -

:............. : :............. : ....... !.......
• BACKSPACE 84. * BACKS?ACE _°
• _&PE Z • • TAPE ) • : HRLT

• RECORDS ° • RECORDS - •

: ............. : :'. ............ :
• SPACE B4 •

FORWarD I • • PRESS STARt
RECORD • BUT/ON •

: ............. : : ............. :

.x ............................... :

SPACE B_ • • •
FORWARD L •..oR C9 •

: ,ECORD : :._.

X
•••••°o,•°°.°°•

• ••H

• RE*INO 8_ i..._ C_ •.
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23. DATA COMMUNI, CATIONS CHANNEL AND PROGRAM CONTROL

CONSOLE INPUT CONTROL

THE CATA COMMUNICATIONS CHANNEL (OCC) COUPLES BOTH

REAL-TIME DATA AND ASSOCIATEO TIMING SIGNALS TO THE

GEMINI PROGRAMMING SYSTEM. ALL REAL-TIME INPUT USES AN

INTERNAL TRAPPING FEATURE OF THE IBM 7094, I.E., THE

COMPUTER PROGRAM MAY BE" INTERRUPTED BY THE DCC. ALL

INTERRUPTS PRODUCED BY THE OCC ARE INTERPRETED BY THE

REAL-TIME CHANNEL MAIN CONTROLLER PROGRAM, MORTCC. THIS

CONTROLLER EXECUTES THE SAVE MACRO, WHICH USES THE MAIN

CONTROLLER SAVE PROGRAM, MOSAVE, TO PRESERVE THE CONDI-

TION OF THE INTERRUPTED PROGRAM. MORTCC THEN TRANSFERS

CONTROL TO A MONITOR PROCESSOR APPROPRIATE FOR PROCESSING

THE INPUT INFORMATION.

THE MONITOR PROGRAMS WHICH CONTROL DCC INPUT ARE

DESCRIBED IN DETAIL IN THE FOLLOWING SECTIONS A_ID MAY

BE DIVIDED INTO FOUR GROUPS -

A} HI.OH-SPEED INPUT PROGRAMS THAT CONTROL DATA

DURING THE LAUNCH PHASE.

B) LOW-SPEED INPUT PROGRAMS THAT CONTROL DATA

DURING THE ORBIT AND REENTRY PHASES,

C) TIMING CONTROL PROGRAMS THAT ARE USED THROUGHOUT

THE GEMINI MISSION, WITH THOSE PROGRAMS INTI-

MATELY RELATED TO TIME PERIODS BUT NOT READILY

CLASSIFIED IN OTHER PARTS UF THIS MANUAL.

D} PRCGRAM WHICH ACCEPTS CONTROL FOLLOWING AN

ERRONEous OCC TRAP.
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24. HIGH-SPEED INPUT

FROM THE MOMENTOF LIFTOFF UNTIL THE GO/NO-GO

DECISICN IS MADE BY THE LAUNCHPROGRAMSAFTER THE TERMI-

NATION OF POWEREDFLIGHT, PRIMARY INPUT DATA TO THE
GEMINI PROGRAMMINGSYSTEMIS TRANSMITTEDFROMCAPE

KENNEDYTO THE GODOAROCOMMUNICATIONSCENTERDIRECTLY

OVER HIGH-SPEED LINES. OATA ENTERS IHE COMPUTERSIN REAL
TIME VIA SUBCHANNELSI AND 2 OF THE DCC. BOTH SUBCHAN-

NELS RECEIVE DATA OVERDUPLEXEDLINES AT A RATE OF 1000

BITS PER SECCND, AND TWO TRANSMISSIONCYCLES ARE REQUIRED

TO TRANSMIT ONE COMPLETEMESSAGEFRAME- A FIRST AND

SECCNDSUBFRAME. BOTH SUBFRAMESARE SENT IN DUPLICATE,

REFERREDTO AS THE SUBFRAMEAND THE SUBFRAMEIMAGE, OVER

DUPLEXEDLINES TO ENSURERELIABILITY. THE FIRST SUBFRAME

CONTAINS TELEMETRYINFORMATIONAND OTHER DISCRETE SIG-

NALS. THE REMAINDEROF THE FIRST SUBFRAMEAND THE ENTIRE

SECCNDSUBFRAMECONSIST OF IDENTIFICATION FLAGS, VALI-

DITY BITS, PARITY CHECKS, AND TRACKING DATA (COMPUTED

POSITION AND VELOCITY COMPONENTSWITH THE ASSOCIATED
TIME - CNE SET OF VECTORSPER COMPLETEFRAME).

AFTER SPACECRAFTSEPARATION (SPS) AND POWEREDFLIGHT

TERMINATION, HIGH-SPEED DATA FROMTHE RADARSAT BERMUDA
TRACKING STATIONS IS ACCEPTEDBY THE GODDARDCOMMUNI-

CATIONS CENTER CN SUBCHANNELS5 AND 6 OF THE DCC. BOTH

SUBCHANNELS RECEIVE DATA AT A RATE OF 2000 BITS PER

SECOND, AND EACH TRANSMISSION CONTAINS A COMPLETE

MESSAGE - ONE READING OF RANGE, AZIMUTH, AND ELEVATION

FOR THE AN/FPS-16 RADAR, AND ANOTHER FOR THE VERLORT

RADAR. THE REMAINOER OF THE MESSAGE CONSISTS OF UNUSED

TELEMETRY BITS AND TWO ERROR CHECK _ORDS.
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SUBCHANNEL I INPbT

SUBCHANNEL I HAS THE HIGHEST PRIORITY OF THE DCC

CH&NNELS AND RECEIVES INPUT FROM THE BURROUGHS-GENERAL

ELECTRI.C (B-GE) GUIDANCE COMPUTER SYSTEM AT CAPE KENNEDY.

THE B-GE COMPUTER, OPERATING IN CONJUNCTION WITH RADAR

AND TELEMETRY DATA RECEIVED FROM THE LAUNCH VEHICLE,

TRACKS A BEACON IN THE VEHICLE, CHECKS THE FLIGHT TRAJEC-

TOBY_ AND GENERATES THE_COMMANDS NECESSARY TO ACHIEVE

OPTIMUM LAUNCH AND INSERTION PERFORMANCE.

MONITOR CONTROL OF SUBCHANNEL I (SEE HIGH-SPEED

INPUT FROM CAPE KENNEDY _-GE DATA FLOW DIAGRAM) BEGINS

WITH THE DCC TRAP, WHICH SIGNALS THE ARRIVAL OF ONE SUB-

FRAME CF THE MESSAGE FRAME. THIS SUBFRAME, RECEIVED IN

DUPLICATE, CONSISTS OF 96 BITS IN TWELVE 8-BIT BYTES.

EACH BYTE IS STORED RIGHT-JUSTIFIED IN A COMPUTER WORD.

THE TRAP GIVES CONTROL (VIA MORTCC) TO THE MONITOR B-GE

HI,GH-SPEED INPUT TRAP PROCESSOR_ MTHSGB. THE PROCESSOR

MOVES THE DATA FROM THE INPUT BLOCKS OF SUBCHANNEL i,

GENERATES A LOGGING TIME TAG, AND INFORMS MOPRIO THAT

NEW DATA IS AVAILABLE FOR PROCESSING BY IOHSGB.

WHEN PRIORITY CONDITIONS PERMIT - THE HIGH-SPEED

OUTPUT PROCESSORS, THE LAUNCH/ABORT OUTPUT COMPUTATIONS

PROGRAM, AND IOHS09 IBECAUSE SUBCHANNEL 2 HAS A FASTER

INPUT CYCLE THAN SUBCH^NNEL I} HAVE HIGHEST PRIORITY -

MOPRIO ENTERS THE B-GE INPUT PROCESSING PROGRAM VIA THE

MONITOR PREFIX MPHSGB. MPHSGB LOGS THE INPUT DATA AND

TRANSFERS CCNTROL TO IOHSGB.

EITHER OF TWO MONITOR SUFFIXES, NFHSGB OR MFFSGB. AFTER

ONE COMPLETE FRAME (TWO SUBFRAMES) HAS BEEN PROCESSED,

IOHSGb EXITS TO ITS RACaR DATA SHFFIX MFHSGB. THIS SUE-

8z+
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FIX, PRIMARILY CONCERNED WITH DATA FLOW, DETERMINES WHE-

THER THE INPUT DATA WAS ACCEPTED BY IOHSGb. IF THE DATA

WAS ACCEPTABLE, MFHCGB EXAMINES THE CELL MCLFTM FOR THE

INDICATION OF LIFTOFF. FURTHERMORE, THE LAUNCH PRO-

CESSING PROGRAMS (OTHER THAN INPUT PROGRAMS) ARE NOT

GIVEN CONTROL UNTIL THE TIME OF LIFTOFF IS AVAILABLE TO

IHE SYSTEM. MFHSGB ALSO SETS PRIORITY INDICATORS FOR tHE

CONTROL OF LAUNCH PROCESSING.

WHEN INPUT OATA IS A FIRSI SUBFRAME, IOHSGB EXITS TO

ITS TELEMETRY SUFFIX MFFSGB. THIS SUFFIX EXAMINES THE

TELEMETRY TO SEE IF THERE HAS BEEN ANY CHANGE SINCE THE

LAST SEQUENCE WAS PRS.IESSED. IF SO, MFFSGB USES SUB-

ROUTI.NE IITPRO TO SET APPROPRIATE TELEMETRY CELLS FOR

THE SYSTEM.

SUBCHANNEL 2 INPUT

SUBCHANNEL 2t THE SECOND HIGH-SPEED SURCHANNEL DF

THE DCC, RECEIVES INPUT FROM THE IMPACT PREDICTOR (IP)

3600 COMPUTER. THIS INPUT DATA, AS _ITH THE B-GE DATA, IS

MULTIPLEXED WITH THE SPACECRAFT -ELEMETRY AND DISCRETE

EVENT INFORPATICN, A COMPLETE MESSAGE OF THE FIRST AND

THE SECOND SUBFRAMES, IN DUPLICATE, IS TRANSMITTED TO

GSFC EVERY 400 MILLISECONDS. THE IP 3600 PROCESSED DATA,

WHICH MAY ORIGINATE EITHER FROM THE AZUSA, MISTRAM VALK,

FPQ-6 OR AN/FPS-L6 TRACKING SYSTEMS, CONSISTS OF AN R AND

V VECTCR _ITH AN ASSOCIATED TIME.

THE ,ONITOR CONTROL OF SUBCHAN_EL 2 INPUT (SEE HIGH-

SPEED INPUT FROM CAPE KENNEDY IP3600 DATA FLOW DIAGRAM)

IS SI,IL_R TO TPAT OF SUBCHANNEL t AND BEGINS WITH .TFIE

DCC TRAP WHICH SIGNALS THE ARRIVAL OF ONE SUBFRAME OF THE

MESSAGE FRAME. THIS SUfFRAgE, RECEIVED IN DUPLICATE,

CONSISTS CF 96 BITS IN TWELVE 8-BIT HYTES. EACH BYTE IS

_5
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RIGHT-JUSTIFIED IN A COMPUTER WORD. THE TRAP GIVES CON-

TROL (VIA MORTCCI TO THE MONITOR IP 3600 HIGH-SPEEO INPUT

TRAP PROCESSOR, MTHS09. THE PROCESSOR MOVES THE OATA

FROM THE INPUT BLOCKS OF SUBCHANNEL 2, GENERATES A

LOGGING TIME TAG, ANO INFORMS MOPRIO THAT NEW DATA IS

AVAILABLE FOR PROCESSING BY THE IP 3600 INPUT PROCESSING

PROGRAM, IOHS09.

WHEN PRIORITY CONDITIONS PERMIT, MOPRIO ENTERS

IOHSO9 VIA THE MONITOR _REFIX, MPIISO9. MPHS09 LOGS THE

INPUT DATA AND TRANSFERS CONTROL TO IOHS09. IOHS09 PROC-

ESSES THE INPUT AND TRANSFERS CONTROL TO EITHER OF TWO

MONITOR SUFFIXES, NFHS09 OR MFFSO9. AFTER ONE COMPLETE

FRAME (TWO SUBFRAMES) HAS BEEN PROCESSED, IOHSO9 EXITS TO

ITS RAOAR OATA SUFFIX, MFHS09. THIS SUFFIX, PRIMARILY

CONCERNEO WITH DATA FLOW, SETS PRIORITY INOICATORS FOR

THE CONTROL OF LAUNCH PROCESSING.

WHEN INPUT CATA IS A FIRST SUBFRAME, IOHS09 EXITS TO

ITS TELEMETRY SUFFIX, MFFS09. THIS SUFFIX EXAMINES THE

TELEMETRY TO SEE IF THERE HAS BEEN ANY CHANGE SINCE THE

LAST SEQUENCE WAS PROCESSEO. IF SO, MFFS09 USES SUB-

ROUTINE IITPRO TO SET APPROPRIATE TELEMETRY CELLS.

SUBCHANNELS 5 AND 6 OF THE DCC RECEIVE INPUT FROM

THE BERMUDA VERLORT AND AN/FPS-I& RADARS. THE COLLECTION

OF BERPUDA OATA FOR PROCESSING IN THE HOLD PHASE BEGINS

AT ___ar WHICH MAY BE ONE OF THE FOLLOWING - SECO ÷ 5

SECCNOS, SSCO + 4.5 SECONOS, OR AAA + 4.5 SECONOS.

CONTROL OF INPUT OVER SUBCHANNELS 5 AND 6 (SEE

HIGH-SPEEO INPUT FROM BERMUOA VERLORT ANO AN/FPS-I6

DAOAD DATA _,OU BIAGRAM) n_c,_,_ Wlru T_ nrr TDAD |JWICW

SIGNALS THE ARRIVAL OF DATA. DATA CONSISTS OF 192 BITS

IN TWELVE 16-BIT BYTES, WHICH ARE SEQUENTIALLY DIVIDED BY

THE DCC INTO 24 WORDS OF 8-BIT BYTES. EACH BYTE IS
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RIGHT-JUSTIFIED IN A COMPUTER WORD. THE INPUT MESSAGE

CONTAINS ONE OBSERVATION FROM THE AN/FPS-16 RADAR (RANGE,

AZIMUTH, AND ELEVATION) AND ONE OBSERVATION FROM THE

VERLORT RADAR (RANGE, AZIMUTH, AND ELEVATION), WITH THE

ASSOCIATED TIME TAG, ON-TRACK INDICATORS AND BERMUDA AND

GSFC ERROR CODES. THE TRAP GIVES CCNTROL (VIA MORTCC) TO

THE PONITOR BERMUDA HIGH-SPEEO TRAP PROCESSOR FOR SUB-

CHANNEL 5 (MTHSBS) OR FOR SUBCHAN_EL 6 (MTHSB6) WHICH

REPACKS THE CATA INTO THE ORIGINAL 12-WORD FORMAT,

GENERATES THE LOGGING TIME TAG, QUEUES IOHSBD WITH THE

NEW DATA, AND INFORMS MOPRIO THAT NEW OATA IS AVAILABLE

FOR PROCESSING BY IOHSBO. (BERMUDA HIGH-SPEEO DATA

FORMATS ARE LISTEO FOLLOWING THE DATA FLOW DIAGRAMS.)

WHEN PRIORITY CONDITIONS PERMIT, MOPRIO ENTERS THE

BERMUDA INPUT PRGCESSING PROGRAM VIA THE MONITOR PREFIX,

MPHSBO. MPHSBD EXTRACTS THE NEXT ENTRY IN THE QUEUE

TABLE FOR IOHSBDt MOVES THE DATA INTO THE INPUT BLOCK FOR

IOHSBD, LOGS THE DATA, AND INFORMS IOHSBO OF THE LOCATION

OF THE NEW DATA TO BE PROCESSEO.

IOHSBO PROCESSES THE DATA AND TRANSFERS CONTROL TO

THE MGNITGR SUFFIX MFHSBO WHICH, IN TURN, EXITS TO

MOPRIO.

P
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HIGH-SPEED INPUT FROM CAPE KENNEDY B-GE DATA

Input from Cape Kennedy B-GE. One complete frame

transmitted in duplicate (two subframes and subframe images)

every 500 milli._conds.

JL
_/,,///////_1F,/////////////_o_su_c_,

l%
DUPLEXED LINE

f" '_ SUBCHANNEL 1:

lb h, 24 WORDS OR EL'D-
(24 WORD) (24 WORD) OF-MESSAGE RECEIVED

- >INP MTHSGB

GETS LOG TIME
AND TURNS ON

B INDICATOR

OUTPUT _ FOR 10HSGB

I

TMHSL1

,_UBFRAME

(24 WORDS)

SUBFRAME

IMAGE

(24 WORDS)

VIA MOPRIO

MPHSGB i
LOGS DATA

INPUT

• \
/ CHECK INPUT FOR\

VALIDITY, SETS
OUTPUT ___TABLES AND CELLS/

_'--_TERVAL,D ,_,FROMMSG.DATA/
1ST .AND 2ND_// " I

SUBFRAME/ EX!T ONLY AFTER
/ 2ND SUBFRAME

/ FOLLO_r_J 1ST

TMHIDB

R, V AND T
B-GE

COMPUTED

(7 WORDS)

t
UPDATED EVERY / \

VALID 1ST SUBFRAME / _ \

, / / CHECK FOR LIFTOFF \
TMH,TM / _ TIME. SET CONTROLS I

FI3R FURTHERIo,scR_-,-_s/ \ 1
I FROMB.GE / \ PROCESS'NO/
ICAP. T/M ANE 7
J TIME TAGS

(2 WORDS)

FLOW

EACH SUBFRAME REQUIRES
A SEPARATE ENTRY TO

10HSGB, 1ST SUBFRAME
CONTAINS T/M AND B-GE

DISCRETES. 2ND SUBFRAME

CONTAINS B-GE COMPUTED
R AND V VECTORS

I
EXIT AFTER 1ST SUBFRAME

(TELEMETRY) OR WHEN
ERROR OCCURS IN

SUBFRAME SEQUENCE

1
et processing
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HIGH-SPEED INPUT FROM CAPE KENNEDY IP 3600 DATA FLOW

Input from Cape Kennedy IP 3600. One complete frame

transmitted in duplicate (two subfranes and subframe images)
every 400 milliseconds.

DUPLEXED LINE
..4r _ "SUBCHANNEL 2:

$UBFRAME SUBFRAME 24 WORDS OR END-

(24WORDS) ,MAGE OF-MESSAGERECE,VED
(24WORDS) ,t,

___ ,',,.,,,-,,'__-------,'NPU'__/MTHS09/

GETS LOG TIME

TMHSL2 .... rr _, AND TURNS ON
-- OUtrU'

SUBFRAME ,d.._ \ B INDICATOR

(24 WORDS) _, FOR 10HS09
I

I

SUBFRAME VIA MOPRIO

IMAGE

(24 WORDS) X

\ / MPHSO,\
iNPUT / \

J TMH2OB J X _ /

IR v ANDTIOUTPUTX _ ,
I IP 3600 ,_,.. _ i
I COMPUTED I "- ON 2ND _ t- z _.

i ......... I SU_FR,,_E",./ ,0HS09.\
I '""""_'_'I ONLY _TCHECK_-'3_--6TNP,JTFO K\

_,VALIDITY, SETS TABLES/
AND CELLS FROM I

UPDATED /_ MESSAGE DATA /
EVERY / _.. /

1ST SUBFRAME J

EXIT ONLY AFTER

2ND SUBFRAME
FOLLOWS F I RST

TMTML2 t

CAP. T/M / MFHS09

(2 WORDS) / CHECK_IFTOFF \

_TIME, SET CONTROLS/

\ FOR FURTHER /

\ PROCESSNG/

EACH SUBFRAME REQUIRES

A SEPARATE ENTRY

TO 10HS09. 1ST

SUBF RAJ'AE CONTAINS

SPACECRAFT T/M AND DATA

2ND SUBFRAME

CONTAINS VECTORS,

OR RAW AN/FPS-16

RADAR DATA

I
EXIT AFTER IST (TELEMETRY)

SUBFRAME OR

WHEN E_ROR OCCURS

IN SUBFRAME SEQUENCE

. t

SET PROCESSING /

C6NTROLSBASED/
\ ONT/_DATA/
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HIGH-SPEED INPUT FROM BERMUDA VERLORT AND AN/FPS-16

RADARS DATA FLOW

INPUT FROM BERMUDA VERLORT

AND AN/FPS-16 RADARS. ONE

COMPLETE MESSAGE TRANSMITTED

EVERY0.1SECOND ON EACH SUBCHANNEL

TMHED_

EDIT, MOVING,

PROCESSING

PARAMETERS

FOR VERLORT

(12 WORDS)

T_MHSB5
MESSAGE

(24 WORDS)

INPUT

MESSAGE

(24 WORDS)

I MTHSB5
REPACKSDATA,
GETS LOG TIME

I OUTPUT

J TMHS.__S
MESSAGE

(12WORDS)

OUTPUT - VERLORT

/
T IST OBS
R 0.1 SEC

INTERVALS

l;I A,

SUBCHANNEL TRAP WHEN I
ONE MESSAGE D-

RECEIVED

MPHSBO\ I
DETE_WmCH
S.C.CAUSEDTRAP, /-- I
LOGS DATA, QUEUES / i

10HSBD WITH DATA /

OUTPUT

TMHSBD
CCNTENTS OF

TMHSLS OR OF

TMHSL6.

INPUT

10HSBD

PROCESSES DATA,
SETS UP TABLES

FROM MESSAGE
DATA

INPUT

MFHS. BD

QUEUES MYSENy

INPUT

MTHSB6 >
REPACKS DATA,

GETS LOG TIME

I OUTPUT

TMHSL6 l
MESSAGE

(12 WORDS)

TMHEDF

EDIT, MOVING,

PROCESSING

PARAMETERS

FORAN/FPS-16.

_WORD_

OUTPUT - AN/FPS-16

"-.,
TCBDF6

T IST OBS

ii 0 3 SEC
INTERVALS

I "1 uv iu_uu I
I A_. SETSOFR.A. I
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HIGH-SPEED BERMUDA DATA FORMAT FROM DCC

Tin: Telemetry Bits

aT: On-track
Indicator

5: 5pike Bit

EC: Error Code

"_ .... BITS 28 TO 35

1 Time
17

T T
2 m m

3 Time

4 Tm Tm

5 Range
9 -c

T T
6 m m

7 AZ _c-
11

8 Tm Tm

El
9 13

19 Tm Tm

Range aT11 20

12 Tm Tm

Range
13 : 6

14 Tm _Tm

AZ AZ
15 16 17

16 Tm Tm

AZ
17 2

18 Tm Tm

19 El
7"

20 Tm Tm

21 EC
9

22 EC
1

EC
23 9

24 EC
1

Time ,,_
11

Range _ Range 0 T
17 19

AsZ ._ _ J

El
16

El
7

El
I

R_4nge -_ ,

R_)nge _,

AZ
1

a:_ Time

24
_- Time

Time
I0

Time Time
I 2

_,.,,,.-_ _ R_6nge

Range
8

AZ Range Range
16 1 2

AZ
"" 10

___ AZ
4

El
12

El
6

Range
19

Range
13

=_ Range
5

5 S 5 5 S 5

AZ
I0

El _ El S
15 17

El
1

BDA

I
GFSC

AZ
15

AZ
9

5 AZ
1

=. El
14

__ El
6

EC
16

EC
8

cr-

16

EC
8
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HIGH-SPEED BERMUDA INPUT FORMAT - PACKED BY TRAP

PROCESSOR

BITS 20 TO 27 • _-I_ BITS 28 TO 35

1 Tm T m Time ..<
11

2 Tm Tm o ....... Ran_,a 0 T iTirne
";7 w°i'_'''_" 19 I

3 Tm T m Range -e{
3

4 Tm Tm AZ5

,_ Time

24

10

AZ Rang_: Range
_: 16 I 2

5

6

7

9

10

11

12

T T El
m m

7

Tm T m Range
14

T m T m Rouge _._
0

8 T m T m A Z
10

El AZ...-- -,el--= ,===,e,- AZ
16 - I 4

iRang 3 T El _. _ El
r 20 1 6

,_. Range
13

T m T m E I _ E I
15 17

AZ S S S S S S
17

T m Tm E I
1

EC

1 "_

S S AZ _ _ AZ
1 9

EC

1

El

14

EC
I_OA _

• 16

GSFC -4 _ EC
16

Codes:

Tm: Telemetry Bits (Currently Unused)

OT: On Track Indicator (1 = On Track; (_= Not On Track)

S: Spike Bit

EC: Error Code
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25. MTHSGB - MONITOR B-GE HIGH-SPEED INPUT TRAP

PROCESSOR

MTHSGB MOVES B-GE HIGH-SPEED INPUT DATA RECEIVED ON
P
J

DCC SUBCHANNEL [ FROM THE DCC INPUT TABLE INTO A STORAGE

BUFFER SO THAT A NEw B-GE MESSAGE MAY BE ACCEPTED.

FLOWCHART.)
6

i

INPUT

A}. TMHSGB AND

TMXSGB

B) MCHFSC

C} TMB.3M

( SEE

TWO SUBCHANNEL 1 INPUT TABLES OF 24

CELLS_ EACH CELL CONTAINS AN 8-BIT

OUANTITYt RIGHT-JUSTIFIED. TMHSGB

AND TMXSGB RECEIVEr IN OUPLEX_ THE

OUTPUT FROM THE B-GE COMPUTER MULTI-

PLEXED WITH SPACECRAFT TELEMETRY AND

OTHER DISCRETE EVENT DATA. TMHSGB

CONTAINS THE SUBFRAME (EITHER FIRST

OR SECOND) AND TMXSGB CONTAINS THE

SUBFRAME IMAGE.

CONTAINS CURRENT GMT IN FIXED-POINT

HALF-SECONDS.

CONTAINS THE NUMBER OF 8-I/3 MILLI-

SECOND INTERVALS SINCE THE LAST

EXACT HALF-SECGND.

OUTPUT

A) TMHSLI A 48-CELL TABLE WITH THE CONTENTS OF

TMHSGB IN THE FIRST 24 CELLS AND THE

CONTENTS OF TMXSGB IN THE LAST 24

CELLS.
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B) MCHSTI CONTAINS THE LOGGING TIME TAG FOR

THE INPUT MESSAGE.

METHOD

MTHSGB STORES THE TMHSGB. AND TMXSGB INPUT TABLES

IN TMHSL1 AND THEN COMPUTES THE LOGGING TIME TAG ASSOCI-

ATEC W_TH THIS DATA. THE TIME TAG IS STORED IN MCHS.TI_

AND THE B INDICATOR FOR IOHSGB IS TURNED ON SQ THAT THE

NEW INPUT CAN BE PROCESSED.

USAGE

MTHSGB IS ENTERED FROM MORTCC F[]LLOWING A TRAP ON

DCC SUBChANNEL I AND EXITS TO NOPRIU.

"_'A) MACRO -

TRNGN

B) PARAMETERS -

B

MNHSGB

C) COWMUNICATION CELLS -

MCHFSC

MCHSTI

D) TABLES -

TM8.3M

TMHSGB

TMHSLI.

TMXSGB

E) TIME RECUIRED -

0.404 MILLISECOND

F) STQRAGE REQUIRED -

13 LOCATICNS.
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26. MPHSGB - MONITOR PREFIX TO IOHSGB

MPHSGB SETS UP CONTROLS TO ENTER THE INPUT PRO-

CESSOR_ IOHSGB, AND LOGS THE CURRENT INPUT. (SEE

FLOWCHART.}

INPUT

! A) TABLE - '

TMHSLI

B)

C)

A 48-LOCATION TABLE CONTAINING THE

CURRENT INPUT DATA AND ITS IMAGE IN

WORDS OF 8 BITS, RIGHT JUSTIFIED_ AS

RECEIVED FROM SUBCHANNEL 1 OF THE

DCC.

COMMUNICATION CELLS -

MCHST1 CONTAINS TIME OF TRAP IN FIXED POINT

MCSWTI

CONSTANTS -

K00048

KO0012

TO THE CLOSEST 8.3 MILLISECOND.

CONTAINS INSTRUCTION GOVERNING ENTRY

TO LOGGING SUBROUTINE, MSLOGG.

DEC 48

DEC 12

OUTPUT

TABLE -

TMPRIO THE B INDICATOR BIT IN THE MONITOR

PRIORITY TABLE ENTRY FOR IOHSGB IS

TURNED OFF. THE A INDICATOR BIT FOR

THAT ENTRY IS TURNED ON.
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METHOD

MTHSGB TURNS ON THE A INDICATOR BIT, AND TURNS OFF

THE B LNDICATOR BIT. IF THE CURRENT INPUT DATA IS

LOGGED_ THE SUBROUTINE MSLOGG IS ENTERED. OTHERWISE_

ENTRY TO MSLOGG IS BYPASSED. CONTROL IS THEN TRANS-

FERRED TO LOHSGB_ THE INPUT DATA PROCESSOR.

USAGE

MPHSGB IS ENTERED FROM MOPRIO WHEN PRIORITY CONDI-

TIONS PERMIT AND EXITS TO IOHSGB.

A) PARAMETERS -

A

B

MNHSGB

B) MACROS -

TRNON

TRNOF

QENBZ

QENBA

C) TIMING (7094} -

MINIMUM - 1.81 MILLISECONDS

MAXIMUM - 2.28 MILLISECOr_DS

D) STORAGE REQUIRED - 29 LOCATIONS.
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27. IOHSGB - B-GE HIGH SPEED INPUT PROGRAM

THIS PRCGRAN PROCESSES B-GE COMPUTED DATA AND ASSO-

CIATED TELEMETRY SUWMARIES TRANSMITTED TO GODDARD VIA

SUBCHANNEL I OF THE DATA COMMUNICATIONS CHANNEL IDCC)

FROM CAPE KENNEDY DURING THE LAUNCH PHASE OF GEMINI

MISSION. (SEE FLOWCHART.)

l

INPUT

A) TABLE -

TMHSLI A FORTY-EIGHT wo_rD TABLE CONTAINING A

TWENTY-FOUR WORD FIRST OR SECOND SUB-

FRAME AND ITS DUPLICATE

B) COWMUNICATION CELL -

MCHSTI CCNTAINS IN BITS 0 THROUGH 26, THE

INTEGRAL NUMBER OF HALF-SECONDS WHICH

HAVE ELAPSED SINCE MIDNIGHT (GMT) PRE-

CEDING LAUNCH. BITS 27 THROUGH 35

CCNTAIN THE INTEGRAL NUMBER OF 8.3 MIL-

LISECONDS WHICH HAVE ELAPSED SINCE THE

LAST HALF-SECOND.

C) CONSTANTS -

KOCO00 FIXED POINT ZERO

KOCO01 FIXED POINT ONE

KCH200 CHARACTERISTIC OF 2008

KCH201 CHARACTERISTIC OF 2018

KCH226 CHARACTERISTIC OF 2268

KCH232 C_ARACTERISTIC OF 2328
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OUTPUT

A) TABLES -

TMHIDB A SEVEN-LOCATION TABLE CCNTAINING THE

TIME OF THE VECTORS IN FLOt_TING POINT

GMT SECONDS-AND THE POSITICN AND VELOC-

ITY VECTOR IN FLOATING POINT B-GE UNITS.

TMHITM A FOUR-LOCATION fAbLE CONTAINING THE

DISCRETE DATA IN THE FOLLOWING FORMAT -

A) TIt,_E OF CISCRErE OATA IN GMT FLOAT-

ING POINT SECONDS

B) B-GE DISCRETE, SIGNAL WORD IN TIiE

FOLLOWING FORMAT -

BITS 0-27 NOT USED, SET TO ZERO

BIT 28 _i DATA FLAG

BIT 29 A 2 DATA FLAG

BIT 30 A 3 DATA FLAG

BIT 3l "Yn DATA FLAG

BIT 32 TWO INCH LIFTOFF

BIT 33 S6 DATA FLAG

BIT 34 SUSTAINER ENGINE CUT-

OFF (S ECO )

BIT 35 GO NO-GO RECOMMEN-

DAT I ON

C) TIME OF TELEMETRY DATA TRANSMISSION

IN GMT FLOATING POINT SECONDS

D} TELEMETRY DISCRETE SIGNAL WORD IN

THE FOLLEWING FORMAT -

BITS 0-12 NOT USED, SET TO ZERO

BITS 13-15 SELECTED SOURCE (001

FOR 8-GE, OIO FOR BER-

MUDA_ IO0 FOR IP-7094)
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BITS 16-19

BIT 20

BIT 21

BI TS 22-23

BIT 24

BIT 25

BIT 26

BIT 27

BIT 28

BI T 29

BIT 30

BITS BI-35

RETRO ''i '' FIRED,

WHERE i IS I, 3, 2, OR

4 RESPECTIVELY.

SECGND STAGE CUTOFF

ISSCO)

SPACECRAFT THRUSTING

INITIATEC

LIFT SWITCH TO0 FOR

PROGRA_MEE LIFT, OI FOR

MAXIMUM LIFT, I0 FOR NO

LIFT}

LI FTOFF

ABORT MCCE CHANGEOVER

EMERGENCY RETRO SALVO

ASTRONAUT ACTUATED

ABORT

SPACECRAFT SEPARAT ION

ABORT PHASE ENTERED

ORBIT PHASE ENTERED

NOT USEC, SET TO ZERO

A I IN ANY OF THE DISCRETE SIGNAL POSITIONS OF

ENTRIES B} A,"" D) ABOVE INDICATES THAT THE EVENT HAS

OCCURRED. A I IN ANY OF THE DaTA CUALITY FLAG POSITIE;NS

INDICATES AN ACCEPTABLE DATA CCNDITICN.

A) COMMUNICATICN CELLS -

MCCOMI CONTAINS CE;MPUTED DATA VALIOITY INDI-

CATOR. IF NEh-ZERO, INDICATES REJECTION

OF THE PROCESSED COMPUTEC DATA AND

RETENTION OF PREVIOUS CCNTENTS OF TMHIDB

MCMSTI CONTAINS MACHINE TIME TAG OF FIRST SUB-

FRA._E IN SANE FORMAT AS MC_-STI
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MCTELI CONTAINS TELEMETRY DATA VALIDITY INDICA-

TOR. IF NON-ZERO, INDICATES REJECTION OF

THE TELEMETRY DATA AND RETENTION OF THE

PREVIOUS CONTENTS OF TMHITM

METHOD

A DATA FRAME CONSISTING OF 384 (8X48) BITS IS TRANS-

MITTED AT A RATE OF I000 BITS/SECOND OVER A DUPLEXED LINE

FROM B-GE BUFFER. IT IS RECEIVED AS A SEQUENCE OF TWO 192

(8X24) BIT SUBFRAMES% EACH SUBFRAME AND ITS IMAGE ARE

STORED BY MONITOR IN THE 48 WORD DATA TABLE, TMHSLI, AND

CONTROL IS TRANSFERRED TO IOHSGB.

A CCMPLETE hIGH-SPEED DATA MESSAGE (I.E., A FIRST

AND SECOND SUBFRAME IN SEQUENCE) MUST BE RECEIVED TO

GENERATE A COMPLETE SET OF OUTPUT DATA. THIS IMPLIES A

MINIMUM OF TWO ENTRIES TO IOHSGB. MESSAGES ARE PROCESSED

IN THREE PHASES - SUBFRAME IDENTIFICATION, TELEMETRY DATa

PROCESSING, AND COMPUTED DATA PROCESSING AS DESCRIBED

BELOW.

SUBFRAME IDENTIFICATION

UPON ENTRY TO IOHSGE, THE GIVEN SUBFRAME (I.E.,

WORDS I THROUGH 24 OF TMHSL1) IS EXAMINED TO ENSURE THAT

IT IS NOT ''SOLID,'' I.E., THAT NOT ALL 24 ENTRIES OF

THE SUBFRAME ARE IDENTICAL. IF THE SUBFRAME IS NOT

SOLIDi THE SUBFRAME ID (WORD 24 OF DATA BUFFER) IS

EXAMINED TO DETERMINE ITS VALIOITY. IF THE SUBFRAME

FAILS EITHER OF THESE CRITERIA, THE SAME TESTS ARE PER-

FORMED ON THE SUBFRAME IMAGE (WORDS 25 THROUGH 48 OF

TMHSLI). IF THE IMAGE ALSO FAILS TO SATISFY EITHER OF

THESE REQUIREMENTS CONTROL PASSES TO MFFSGB WITH DATA
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REJECTION INDICATED. THE SUBFRAME PASSING BOTH STANDARDS

IS THEN PROCESSED ACCORDING TO ITS ID WORD.

THE SUBFRAME IS ALSO EXAMINED TO DETERMINE WHETHER

IT IS A FIRST OR A SECOND SUBFRAME. IF THE SUBFRAMES ARE

FIRST SUBFRAMES, THE TELEMETRY DATA OF THE MESSAGE IS

PROCESSED, THE CCMPUTED DATA ENTRIES OF TMHSL1 ARE TRANS-

FERRED TO TEMPORARY STORAGE AND A SECOND SUBFRAME INDICA-

TOR IS SET NON-ZERO. CONTROL THEN PASSES TO MFFSGB.

IF THE RECEIVED SUB FRAME IS A SECOND SUBFRAME, AND

IF THE SECOND SUBFRAME INDICATOR IS SET NON-ZERO, ALL THE

ENTRIES CF TMHSLI ARE TRANSFERRED 10 TEMPORARY STORAGE,

THE SECOND SUBFRAME INDICATOR IS SET TO ZERO, AND THE

COMPUTED DATA OF THE MESSAGE IS PROCESSED.

A SECOND SUBFRAME RECEIVED WITH THE SECOND SUBFRAME

INDICATOR SET TO ZERO IS REJECTED WITHOUT PROCESSING. IN

THIS CASE, THE TELEMETRY DATA VALIDITY INDICATOR IS SET

NON-ZERO AND CONTRCL IS GIVEN TO MFFSGB.

TELEMETRY DATA PROCESSING

WHEN A FIRST SUBFRAME IS RECOGNIZED TELEMETRY DATA

IS PROCESSED AS FOLLOWS -

A) IF THE TELEMETRY DATA TO BE PROCESSED COMES FROM

THE SUBFRAME IMAGE, THE COUNT OF TELEMETRY MESS-

AGES REJECTED FROM THE ORIGINAL SUBFRAME IS

INCREASED BY ONE. THE TELEMETRY DATA IN BOTH

ORIGINAL SUBFRAME AND IMAGE IS THE COMPARED. IF

IDENTICAL, THE COUNT OF TELEMETRY MESSAGES

REJECTED FROM THE IMAGE IT INCREASED BY ONE AND

THE TELEMETRY DATA VALIDITY INDICATOR SET TO

SHCW REJECTION OF TELEMETRY. CONTROL THEN

PASSES TO MFFSGB.
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B) IF EITHER THE TELEMETRY DATA COMES FROM THE

ORIGINAL SUBFRAME OR COMES FROM THE IMAGE, BUT

DIFFERS FROM THE TELEMETRY DATA IN THE ORIGINAL

SUBFRAME, THE SUBROUTINE ISPAKT IS ENTERED TO

PROCESS THE DATA.

ISPAKT EXAMINES THE THREE 23-BIT TELEMETRY MES-

SAGES TO ENSURE -

I) THAT THE THREE SELECTED SOURCE BITS DEFINE

THE BINARY CONFIGURATION FOR ONE OF THE

OCTAL DIGITS I," 2, OR 4.

2) THAT THE THREE 23-BIT SEQUENCES ARE

IDENTICAL.

3) THAT NOT BOTH THE ABORT AND ORBIT BITS ARE

SET TO I.

THE T_LEMETRY DATA FROM A BUFFER SATISFYING THE

ABOVE CONDITIONS IS THEN STORED IN THE FOURTH WORD OF THE

TMHITM TABLE AND THE TELEMETRY DATA VALIDITY INDICATOR IS

SET TO SHOW ACCEPTANCE OF THE TELEMETRY. THE SUBROUTINE

HGTIM IS THEN ENTERED TO GENERATE THE TELEMETRY GMT TIME

TAG WHICH IS STORED IN THE THIRD WORD OF THE TMHITM

TABLE. TRANSFER IS THEN MADE TO MFFSGB.

IF HOWEVERt NEITHER THE SUBFRAME NOR ITS IMAGE

SATISFY ALL THE CRITERIA, THE TELEMETRY DATA VALIDITY

INDICATOR IS SET TO SHOW REJECTION OF THE DATA AND RETEN-

TION OF THE PREVIOUS CONTENTS OF TMHITM BEFORE CONTROL IS

GIVEN TO MFFSGB.

COMPUTED OATA PROCESSING

UPON RECEIPT OF A FIRST AND SECOND SUBFRAME IN

SEQUENCE, THE COMPUTED DATA ENTRIES OF THE MESSAGE ARE

PROCESSED. THE CHECKSUM OF THE MESSAGE AND, IF NECES-

104



VOL I! _ONITOR AND [/0 PROGRAMS

SARY, CF THE IMAGE ARE SUCCESSIVELY COMPUTED AND COMPARED

WITH THE TRANSMITTED CHECKSUMS. THE DATA CONTAINED IN

THE BLCCK FIRST PRODUCING CHECKSUM AGREEMENT IS THEN

PROCESSED BY THE SUBROUTINE HGPCD TO PRODUCE THE OUTPUT

TABLE TMHIDB AND THE FIRST TWO LOCATIONS OF TMHITM. THE

CELL MCCOMI IS THEN SET ZERO TO SLOW ACCEPTANCE OF THE

DATA. FAILURE TO FIND A VALID CHECKSUM CAUSES THE CELL

MCCOMI TO BE SET TO NON-ZERO INDICATING REJECTION OF THE

COMPUTED DATA. IN EITHER CASE, MONITOR RECEIVES CONTROL

THROUGH AN EXIT TO MFHSGB.

USAGE

IOHSGB MUST BE ENTERED FROM ITS PREFIX, MPHSGB, AT

LEAST TWICE TO GENERATE THE COMPLETE SET OF OUTPUT DATA.

COMPUTED DATA OUTPUT CAN BE GENERATED ONLY AFTER RECEIPT

OF A FIRST AND A SECOND SUBFRAME IN SEQUENCE, WHEREAS

TELEMETRY DATA OUTPUT CAN BE GENERATED EACH TIME A FIRST

SUBFRAME IS RECEIVED. CONTROL IS RETURNED TO MONITOR VIA

MFHSC_ WHEN A FIRST AND A SECOND SUBFRAME HAVE BEEN

RECEIVED IN SEQUENCE - OTHERWISE, RETURN IS MADE TO

NFFSGB.

A)

B)

STORAGE REQUIRED - 322 LOCATIONS INCLUDING STOR-

AGE REQUIRED BY HGPCD AND

HGTIM AND TEMPORARY STORAGE

TIMING (7094) - APPROXIMATELY I0 MILLISECONDS
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DATA FORMA[ [ABLE

8-Bit Word Transfers From Data Receiver Mod. 72

at GSFC to DCC Subcham_el 1

First Subframe

1 1 Telemetry 8 1

2 9 Telemetry 16 2

3 17 Telemetry " 24 3

4 25 Telemetry 32 4

5 33 Telemetry 40 5

6 41 Telemetry 48 6

7 4.9 Telemetry 56 7

8 57 Telemetry 64 8

9 65 Telemetry 72 9

I0 1 Discrete Word 8 I0

II 1 G 8 II

12 9 G 16 12

13 17 G 24 13

14 1 H 8 14

15 9 H 16 15

16 17 H 24 16

17 1 J 8 17

18 9 J 16 18

19 17 J - 24 19

20 1 K 8 20

21 9 K 16 21

22 17 K 24 22

oo 1 1 ! 1 ! I 1 1 2._

24 0 0 0 X 1 ID* 5 24

Second Subframe

1 L 8

9 L 16

17 L 24

1 M 8

9 M 16

17 M 24

1 N 8

9 N 16

17 N 24

1 Check Sum Y_ 8

9 Check Sum Y_ 16

17 Check Sum Z 24

I 1 1 1 1 1 1 1

1 1 1 i 1 1 1 1

1 1 1 11 1 1 1

iiiiiiii

iiiiiiii

iiiiiiii

iiiiiiii

IIiiiiii

iiiiiiii

Iiiiiiii

11111111

00011D* 5

DATA FORMAT TABLE
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NOTES APPLICABLE TO TABLE

THE ABOVE CONSTITUTES A COMPLETE MESSAGE FRAME AND

IS T,RANSMITTED WITH AN INTERVAL OF 500 M_LLISECONDS

BETWEEN THE START OF ONE MESSAGE AND THE START OF

THE NEXT MESSAGE. EACH SUBFRAME CONSISTS OF 192

SERIAL BITS PRECEDED BY A SYNC SIGNAL. THE QUAN-

TITI'ES REPRESENTED BY Gt H, J_ M AND N ARE

RESTRICTED I NFCRMATION.
i

MOST SI.%NIFICANT BIT OF EACH QdANTITY IS TRANSMITTED

FIRST.

SEE NOTE I FOR MAKEUP OF IO WORD.

SEE NOTE 2 FOR FORMAT OF BITS I TO 72 OF FIRST SUB-

FRAME IN ABSENCE TELEMETRY DATA AND NOTE 3 FOR

FORMAT IN ABSENCE OF QUANTITIES G_ H, Jt K_ L_

M AND N.

NOTE I - THE FORMAT OF THE 5-BIT IDENTITY CODE (ID) IN

EACH SUBFRAME IS IDENTICAL IN BOTH B-GE AND IP

7094 MESSAGES AND CCI_VEYS THE FOLLOWING INFDR-

MATI ON -

BIf I - ALWAYS A ZERC

BIT 2 - ONE SIGNIFIES SECOND SUBFRAME

BIT 3 - ONE SIGNIFIES FIRST SUBFRAME

BIT 4 - AL_AYS A ZERC

BIT 5 - AL_AYS A ZERC

NOTE 2 - IN THE EVENT THAT NO DATA IS RECEIVED FROM THE

TELEMETRY EVENT TRANSMITTING BJFFER, THE HIGH-

SPEED BUFFER AND RETRANSMITTERS ARE ARRANGED TO

TRANSMIT ZEROS IN THE BIT POSITICNS OCCUPIED BY

1ELEMETRY EVENT DATA BITS I THROUGH 4Or AND 63

THROUGH 72. CNES WILL BE TRANSMITTED IN POSI-

TIONS 41 AND 42. THIS WILL RESULT IN ERRONEOUS

PARITY FOR THE TELEMETRY EVENT DATA MESSAGE.
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NOTE 3 - IN THE ABSENCE OF DATA QUANTITIES G, H, J, K, L,

M AND N, THE COMPLETE MESSAGE FRAME WILL BE

TRANSMITTE3 EACH 550 MILLISECONDS. TELEMETRY

DATA WILL CONTINUE TO BE TRANSMITTED. IN PLACE

OF THE MISSING DATA QUANTITIES, ''ZEROS'' WITH

''CNES'' INTERSPERSED IN CERTAIN POSITIONS WILL

BE TRANSMITTED. THE FOLLOWING IS A LIST OF BITS

WHICH WILL APPEAR AS ''ONES'' IN THIS EVENT -
i

..C,

BIT WITHIN

SUBFRAME 8-BIT WORD NO. GUANTITY QUANTITY

! 13 G 24

I 15 H 24

I 19 J 24

I 22 K 24

2 ) L 24

2 5 M 24

2 9 N 24

2 10 CHECK SUM I

NOTE 4 - IN THE ABSENCE OF DATA QUANTITIES, A, B, C, D,

E, F, AND N, THE COMPLETE MESSAGE FRAME WILL BE

TRANSMITTED EACH 400 MILLISECONDS. TELEMETRY

DATA WILL CONTINUE TO BE IRANSMITTED. IN PLACE

OF THE MISSING DATA QUANTITIES, ''ZEROS'' WITH

''ONES'' INTERSPERSED IN CERTAIN POSITIONS WILL

BE TRANSMITTED. THE FOLLOWING IS A LIST OF BITS

WHICH WILL APPEAR AS ''ONES'' IN THIS EVENT -
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BIT WITHIN

SUBFRAME 8-BIT WO_D NO. QUANTITY QUANTITY

I 12 A 24

I 15 B 12

I 18 B 36

I 21 C 24

2 3 D 24

2 6 E 12

2 ¢ E 30

2 12 F 24

2 i5 N I2

2 19 CHECK SUM I

NOTE 5 - THE TOTAL TIME LAG BETWEEN THE TIME THE ABOVE

DATA IS GENERATED AND THE RECEIPT OF A COMPLETE

MESSAGE FRAME BY THE IBM 36C0 IS AS FOLLOWS -

VIA THE B-GE COMPLEX. 300 TO 800 MILLISECONDS.

VIA THE IP3600 COMPLEX. 300 TO 700 MILLISECONDS.
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• CFIECKSUM _ °
• TP_kNS , ..................... 'I+.

• CHECKSU._I o

_Es

FLCAT STOKE

*TMHI+_+I T_rU*
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• SIS_L w0_O • IRA l,_
• INTO T_It_+II •**1*°-•,,°-,•+
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28. MFFSGB - TELEMETRY PROCESSING SUFFIX TO IOHSGB

P

MFFSGB PROCESSES ALL TELEMETRY ASSOCIATED WITH THE

B-GE HIGH-SPEED SUBCHANNELS OF THE DCC. (SEE FLOWCHART.}

INPUT

A)

B)

TABLE

TMHITM A FOUR LOCATION TABLE CONTAINING THE

TELEMETRY SEQUENCE AND ITS ASSO-

CIATED TIME TAG IN THE THIRD AND

FOURTH WORDS.

CO_RUNICATION CELLS

MCDTWD CONTAINS MASK OF DELETIONS FROM

TELEMETRY SEQUENCE ENTERED THROUGH

THE PCC.

MCITWD CONTAINS MASK OF INSERTIONS TO

TELEMETRY SEQUENCE ENTERED THROUGH

THE PCC.

MCLTTL CONTAINS THE MOST RECENTLY PROCESSED

TELEMETRY SEQUENCE.

MCTELI NON-ZERO IF DATA HAS BEEN REJECTED.

MCTLTC CONTAINS THE TIME IN FLOATING POINT

GMT SECONDS OF THE LAST CHANGE IN

TELEMETRY.

OUTPUT

THE APPROPRIATE EVENT CELL IS RESET NON-ZERO IF THAT

EVENT HAS OCCURRED, OTHERWISE, IT REMAINS ZERO.

I13
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ME THOD

UPON RECEIPI OF A FIRST SUBFRAME [,_HICH CONTAINS THE

72-BIT TELEMETRY SFQUENCE) , MFFSGB IS ENTERED FROM

IOHSGB. THE PROGRAM FIRST CHECKS THE NUMBER OF HIGH AND

LOW BUFFER TELEMETRY MESSAGES" WHICH HAVE BEEN REJECTED.

IF THE NUMBER FOR EITHER BUFFER IS 120, A MESSAGE FOR

ON-LINE PRINT IS QUEUED TO THAT EFFECT. MFFSGB THEN

PROCESSES THE TELEMETRY SEQUEI_CE PROVIDED THAT THE

FULLOWIN3 CONDITIONS ARE MET -

A) AFTER MODIFICATIONS BY THE PCC INSERT AND DELETE

AND INSERT WORDS, THE SELECTED LINE IS A LEGAL

ONE.

B] THE TIME OF THE TELEMETRY IS GREATER THAN THE

TIME OF THE PREVIOUS TELEMETRY.

C) THE TELEMETRY SEQUENCE INDICATES A CHANGE FROM

THE SEQUENCE PREVIOUSLY PROCESSED.

IF THESE CONDITIONS ARE I_OT MET, THE PROGRAM EXITS

TO MOPRI O.

MFFSGB PROCESSES THE TELEMETRY SEQJENCE USING

IITPRO TO SET THE APPROPRIATE CELLS INDICATING WHETHER

{}:_ NOT AN EVENT HAS OCCURRED. AFTER PROCESSING_ BOTH THE

TELEMETRY SEQUENCE AND THE TRANSMISSION TIME TAG ARE

SAVED FOR FUTURE PASSES, AND MFFSGB EXITS TO MOPRIO.

USAGE

MFFSSB IS ENTERED FROM IOHSGB OPON RECEIPT OF A

FIRST SUBFRAME. IT TRANSFERS CONTROL TO MOPRIO.

A. MACROS -

QENBZ, QENBA, QUEUE, TRNON, TRNOF

B. PARAMETERS -

A, C, MNHSGB, MNrlS09, MhMESS

C. STORAGE RECUIRED - 65 LOCATIONS
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29. MFHSGB - VECTOR PROCESSING SUFFIX TO IOHSGB

P

P

MFHSGB PROCESSES THE DISCRETE WORD AND THE VECTORS

RECEIVED VIA THE B-GE HIGH-SPEED SUBCHANNELS OF THE DCC.

{SEE FLOWCHART.)

INPUT

A)

B)

TABLES -

TMDSGO A 2-LOCATION TABLE CONTAINING MASKS

TO TURN ON THE DISCRETE GO LIGHTS ON

THE PCC AND THE OCC.

TMDSNG A 2-LOCATION TABLE CONTAINING MASKS

TO TURN OFF THE DISCRETE GO LIGHTS

ON THE PCC AND OCC.

TMHITM A 4-LOCATION TABLE CONTAINING THE

TIME TAG OF THE DATAt THE DISCRETE

EVENT WORD, THE TELEMETRY SEQUENCE,

AND THE TIME TAG OF TRANSMISSION.

TMSECO A 2-LOCATION TABLE CONTAINING MASKS

TO TURN ON TEIE SECO LIGHTS ON THE

PCC AND THE OCC.

TMSNSE A 2-LOCATION TABLE CONTAINING MASKS

TO TURN OFF THE SECO LIGHTS ON THE

PCC AND THE OCC.

COMMUNICATION CELLS -

MCCOMI NON-ZERO IF DATA WAS REJECTED,

OTHERWISE ZERO.

MCLFTM CONTAINS GMT OF LIFT-OFF IN FLOATING

POINT SECONDS.
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OUTPUT

A)

,.£.

B)

TABLE -

TMHIOB

TMHIDB

A 9-LOCATION TABLE ARRANGED AS

FOLLOWS -

t VECTOR TIME TAG IN FLOATING

+I x

+2 y ,

+B z

+4 x

+6

+7 I

+B =0

¢o

POINT GMT SECONDS

POSITION VECTOR IN FLOATING

POINT B-GE LENGTH UNITS

VELOCITY VECTOR IN FLOATING

POINT B-GE VELOCITY UNITS

DATA SOURCE INDICATOR

DATA ACCEPTABLE

DATA UNACCEPTABLE

COMMUNICATION CELL -

MCSECO CONTAINS THE TIME OF THE DISCRETE

EVENT SECO IN GMT FLOATING POINT

SECONDS, IF THE EVENT HAS OCCURRED,

OTHERWISE, ZERO.

D

METHOD

UPON ENTRY, MGHSGB DETERMINES IF THE NUMBER OF

CHECKSUM ERRORS ON EITHER HIGH OR LOW BUFFER IS 120. IF

EITHER OCCURS, A MESSAGE IS QUEUED TO THAT EFFECT. IF

THE VECTOR IS DE_NED ACCEPTABLE BY IOHSGB AND IF LIFT-OFF

HAS OCCURRED, PRCCESSING WILL CONTINUE. OTHERWISE, EXIT

IS PADE TC _OPRIC.

THE DISCRETE WORD IS THEN EXAMINED. IF SECO iS

INDICATED, THE TIME OF THE EVENT IS SET AND MYSENS IS

QUEUED TC TURN ON THE SECO LIGHTS ON THE PCC AND THE OCC.
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P

IF SECO IS NOT INDICATED AND HAS BEEN PREVIOUSLY SET, ALL

CELLS ARE RESET TO SHOW NO OCCURRENCE ANO THE SECO LIGHTS

ON THE PCC AND THE OCC ARE TURNED OFF.

A DATA SOURCE INDICATING MOO III IS THEN ASSIGNED

TO THE DATA.

THE DISCRETE WORD IS THEN EXAMINED FOR THE B-GE GO/

NO-GO RECOMMENDATION. IF A GO IS INDICATED, MYSENS IS

QUEUED TO TURN ON THE GO LIGHTS ON IHE PCC AND THE OCC.

IF THE GO IS NOT INDICATED AND WAS PREVIOUSLY INDICATED,

THE GO LIGHTS ON THE PCC AND THE OCC ARE TURNED OFF.

DATA FLAGS_ 62 , 63, AND _n ARE EXAMINED. IF ALL ARE

INDICATED, THE DATA IS FLAGGED AS GOOD. IF ANY ARE NOT

INDICATEDt THE DATA IS FLAGGED AS BAD.

THE COORDINATE CONVERSION PROGRAM FOR B-GE DATA IS

THEN REQUESTED AND CONTROL IS RETURNED TO MOPRIO.

USAGE

MFHSGB IS.ENTERED FROM IOHSGB UPON THE RECEIPT OF

BOTH A FIRST AND A SECOND SUBFRAME OF DATA AND TRANSFERS

CONTROL TO MOPRIO.

A} PARAMETERS -

A

B

MNHSGB

MNCCGH

MNMESS

MNSENS

B) MACROS -

TRNON

TRNOF

I18
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C}

QENBZ

QENBA

QUEUE

TIMING (7094) -

MINIMUM - 0.026 MILLISECONDS

MAXIMUM - 0.35 MILLISECONDS

STORAGE REQUIRED - 9I LOCATIONS.
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30. MTHS09 - MONITO_ IP 3600 HIGH-SPEED TRAP PROCESSOR

MTHSOg MOVES IP 3600 HIGH-SPEED INPUT DATA RECEIVED

ON DCC SUBCHANNEL 2 FROM THE DCC INPUT TABLE INTO A
n

STORAGE BUFFER $0 TH&T A NEW IP 3600 MESSAGE MAY BE

ACCEPTED. (SEE FLOWCHART.)

II.NPUT

A)

B) MCHFSC

C) TM8.3M

TMHSO9 AND

TMXS09

TWO SUBCHANNEL 2 INPUT

TARLES OF 24 CELLSt EACH

CELL CONTAINING AN 8-BIT

QUANTITYI RIGHT-JUSTIFIED.

TMHSO9 AND TMXS09 RECEIVEr

IN DUPLEXv THE OUTPUT FROM

THE [P 3600 COMPUTER MULTI-

PLEXED WITH SPACECRAFT TELE-

METRY CATA. TMHS09 CONTAINS

THE SUBFRAME (EITHER FIRST

OR SECCND) AND TMXSO9 CON-

TAINS THE SUBFRAME IMAGE.

CONTAINS CURRENT GMT IN

FIXED-POINT HALF-SECONDS.

CONTAINS THE NUMBER OF 8-I/3

MILLISECOND INTERVALS SINCE

THE LAST EXACT HALF-SECOND.

OUTPUT

A) TMH c , oJ I.. q..

122

A 48-CELL TABLE CONTAINING

THE CONTENTS OF TMHS09 IN

THE FIRST 24 CELLS AND THE

CONTENTS OF TMXS09 IN THE
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B) MCHST2

LAST 24 CELLS.

CONTAINS THE LOGGING TIME

TAG FOR THE INPUT MESSAGE.

METHOD

MTHS09 STORES THE TMHS09 AND TMXS09 INPUT TABLES

INTC T_HSL2 AND THEN COMPUTES THE LOGGING TIME TAG

ASSOCIATED WITH THIS DATA. THE TIME TAG IS STORED IN

MCHST2 AND THE B INDICATOR FOR IOHSO_ IS TURNED ON SO

THAT THE NEW INPUT MAY BE PROCESSED.

USAGE

MTHS09 IS ENTERED FROM MORTCC, FOLLOWING A TRAP ON

DCC SUBCHANNEL 2 AND EXITS TO MOPRIO.

A) TABLES -

TM8.3M

TMHS09

TMHSL2

TMXSO9

B) PARAMETERS -

B

MNHS09

C) COMMUNICATIONS CELLS -

MCHFSC

MCHST2

0) MACRO -

TRNCN

E) S_ORAGE REQUIRED - 13 LOCATIONS.

F) TIME REQUIRED - 0.56 MILLISECOND
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31. MPHSOg - MONITOR PREFIX TO IOHS09

MPHS09 SETS UP CONTROLS TO ENTER THE INPUT PRO-

CESSOR,. IOHSOg, AND LOGS THE CURRENT INPUT. {SEE FLOW-

CHART. ).:

INPUT

A)

B)

C}

TABLE

TMHSL2 A 4B-LOCATION TABLE CONTAINING THE

CURRENT INPUT DATA AND ITS IMAGE IN

WORDS OF 8 BITS, RIGHT JUSTIFIED, AS

RECEIVED FROM SUGCHA_INEL 2 OF THE DCC.

COMMUNICATION CELLS -

MCHST2 CONTAINS TIME OF TRAP IN FIXED POINT TO

THE CLOSEST B.3 MILLISECOND.

MCSWTI CONTAINS INSTRUCTION GOVERNING ENTRY TO

LOGGING SUBROUTINE, MSLOGG.

CONSTANTS

K00048 DEC 48

KO0012 DEC 12

OUTPUT

TABLE -

TMPRIO THE B INDICATOR 61[ IN THE MONITOR

PRIORITY TABLE ENTRY FOR IOHSOg IS

TURNED OFF. THE A INDICATOR BIT FOR THAT

ENTRY IS TURNED ON.

METHOD

MPHSO9 TURNS CN TIIE A INDICATOR BIT AND TURNS OFF

THE B INDICATOR BIT. IF THE CURRENT INPUT DATA IS TO BE
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LOGGED_ THE SUBROUTINE MSLOGG IS ENTERED. OTHERWISE,

ENTRY TO MSLOGG IS BYPASSED. CONTROL IS THEN TRANSFERRED

TO I OHS09, THE INPUT DATA PROCESSOR.

USAGE

MPHS09 IS ENTERED FROM MOPRIO WHEN PRIORITY

CONDITIONS PERMIT, IT EXITS TO IOHS09.

A) STORAGE REQUIRED - 29 LOCATIONS

B) TIMING I7094)=- 1.81 MILLISECONDS, MINIMUM

2.28 MILLISECONDS, MAXIMUM

C| MPHS09 USES THE PARAMETERS A, B, AND MNHS09.

MACROS TRNONt TRNOF, QENBZ, AND QENBA.

126



VOL [[ MONITOR AND I/O PRCGRAMS
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32. IOHS09 - IP-3600 HIGH-SPEED INPUT PROGRAM

THIS PROGRAM PROCESSES IP-3600 COMPUTED DATA AND

ASSOCIATED TELEMETRY SUMMARIES TRANSMITTED TO GSFC VIA

SUBCHANNEL 2 OF THE DATA COMMUNICATIONS CHANNEL (DCCI

FROM CAPE KENNEDY DURING THE LAUNCH PHASE OF GEMINI

MISSIONS. (SEE FLOWCHART.)

i

INPUT

A)

B)

C)

TABLE -

TMHSL2 A FORTY-EIGHT WORD TABLE CONTAINING A

TWENTY-FOUR WORD FIRST OR SECOND SUB-

FRAME AND ITS DUPLICATE

COPMUNICATION CELL -

MCHST2 CCNTAINS IN BITS 0 THROUGH 26, THE INTE-

GRAL NUMBER OF HALF-SECONDS WHICH HAVE

ELAPSED SINCE MIDNIGHT {GMT) PRECEDING

LAUNCH. BITS 27 THROUGH 35 CONTAIN THE

INTEGRAL NUMBER OF 8.3 MILLISECONDS

WHICH HAVE ELAPSED SINCE THE LAST HALF-

SECOND.

CONSTANTS -

KO0000 DEC 0

KO001 DEC 1

KT?700 OCT -377777777000

KTO077 OCT 777

KCH233 OCT 233000000000

KO060. DEC 60.0

K059.0 DEC 59.

FIXED POINT ZERO

FIXED POINT ONE

CHARACTERISTIC OF

233 OCTAL.

FLOATING POINT SIXTY

FLOATING POINT

FIFTY-NINE
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OUTPUT

A)

KO.OOI DEC .OOI

K999.0 DEC 999.0

FLOATING POINT ONE

THOUSANDTH

FLOATING POINT NINE

HUNDRED NINETY-NINE

TABLES -

TMH2DB A SEVEN-LOCATION TABLE CONTAINING THE

TIME OF THE VECTORS IN FLOATING POINT

GMT SECONDS AND THE POSITION AND VELO-

CITY VECTOR IN FLOATING POINT IP-UNITS.

TMH2TM A THREE-LOCATION TABLE CONTAINING THE

DISCRETE DATA IN THE FOLLOWING FORMAT -

A) TIME OF TELEMETRY DATA IN GMT

FLOATING POINT SECONDS

B) TELEMETRY DISCRETE, SIGNAL WORD AS

FOLLOWS -

BITS 0-12

BITS 13-15

BITS 16-19

BIT 20

BIT 21

BITS 22-23

NOT USED, SET TO ZERO

SELECTED SOURCE (OOI

FOR B-GE, OIO FOR BER-

MUDA, IO0 FOR IP-3600

RETRO ''i'' FIRED,

WHERE i IS I, 3, 2, 4,

RESPECTIVELY

SECOND STAGE CUTOFF

(SSCO)

SPACECRAFT THRUSTING

INITIATED

LIFT SWITCH (00 PRO-

GRAMMED LIFT, IO NO

LIFT, Ol MAXIMUM LIFT)
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B),

C}

BIT 24

BIT 25

BIT 26

BIT 27

BIT 28

BIT 29

BIT 30

BIT_ 31-35

LIFTOFF

ABORTMODECHANGEOVER

EMERGENCYRETROSALVO

ASTRONAUTACTUATED

ABORT

SPACECRAFTSEPARATION

ABORT PHASE ENTERED

ORBIT PHASE ENTERED

NOT USED, SET TO ZERO

SOURCEID AND DATA QUALITY -

BIT I 0

BIT 2 0

BIT 3 0
BIT 4 FPS-I6 RADAR

BIT 5 FPQ-6 RADAR

BIT 6 AZUSA MACH2

BIT 7 MISTRAM

BIT 8 0
BIT 9 0 GOODDATA, I BAD DATA

COMMUNICATIONCELLS -

MCCOM2 CCNTAINS COMPUTEDDATA VALIDITY INDI-

CATOR. IF NON-ZERO, INDICATES REJECTION

OF PROCESSEDCOMPUTEDDATA AND RETENTION

OF PREVIOUS CONTENTSOF TMH2DB

MCMST2 CCNTAINS MACHINE TIME TAG OF FIRST SUB-
FRAME IN SAME FORMATAS MCHST2

CONTAINS TELEMETRYDATA VALIDITY INDI-

CATOR. IF NON-ZERO, INDICATES REJECTION

n¢ TEl _M_TRV nATA AEIn _PTPNTINN nF pRp-

VIOUS CONTENTSOF TMH2TM

MCTEL2
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NETHOD

A DATA FRAME CONSISTING OF 384 (8X48) BITS IS TRANS-

MITTED AT A RATE OF IO00 BITS/SECOND OVER A DUPLEXED LINE

FROM THE IP-3600 BUFFER. IT IS RECEIVED AS A SEQUENCE OF

TWO 192 (8X24) BIT SUBFRAMES. EACH SUBFRAME AND ITS

IMAGE ARE!STORED BY MONITOR IN THE 48 WORD DATA TABLE,

TMHSL2, AND CONTROL IS TRANSFERRED TO IOHSOg.

A COMPLETE HIGH-SPEED DATA MESSAGE (I.E., A FIRST

AND SECOND SUBFRaME IN SEQUENCE| MUST BE RECEIVED TO

GENERATE A COMPLETE SET OF OUTPUT DATA. THIS IMPLIES A

MINIMUM OF TWO ENTRIES TO IOHSO9. MESSAGES ARE PROCESSED

IN THREE PHASES - SUBFRAME IDENTIFICATION, TELEMETRY DATA

PROCESSING,. AND COMPUTED DATA PROCESSING AS DESCRIBED

BELOW.

SUBFRAME IDENTIFICATION

UPON EACH ENTRY TO IOHSOg, THE GIVEN SUBFRAME (I.E.,

WORDS I THROUGH 24 OF TMHSL2) IS EXAMINED TO ENSURE THAT

IT IS NOT ''SOLID'' I.E., THAT NOT ALL 24 ENTRIES OF THE

SUBFRAME ARE IDENTICAL. IF THE SUBFRAME IS NOT SOLID,

THE SUBFRAME ID (WORD 24 OF OATA BUFFER) IS EXAMINED TO

DETERMINE ITS VALIDITY. IF THE SUBFRAME FAILS EITHER OF

THESE CRITERIA, THE SAME TESTS ARE PERFORMED ON THE SUB-

FRAME IMAGE (WORDS 25 THROUGH 48 OF TMHSL2). IF THE

IMAGE ALSO FAILS TO SATISFY EITHER OF THESE REQUIREMENTS,

CONTROL PASSES TO MFFS09 WITH DATA REJECTION INDICATED.

THE SUBFRAME PASSING BOTH STANOARDS IS THEN PROCESSED

ACCORDING TO ITS ID WORD.

THE SUBFRAME IS aLSO EXAMINED TO DETERMINE WHETHER

IT IS A FIRST OR A SECOND SUBFRAME. IF THE SUBFRAMES ARE

FIRST SUBFRAMES, THE TELEMETRY DATA OF THE MESSAGE IS
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PROCESSED, THE CCMPUTED DATA ENTRIES OF TMHSL2 ARE TRANS-

FERRED.TO TEMPORARY STORAGE AND A SECOND SUBFRAME INDICA-

TOR IS SET NON-ZERO. CONTROL THEN PASSES TO MFFSO9,

IF THE'RECEiVED SUBFRAME IS A SECOND SUBFRAME, AND

IF THE SECOND sUBFRAME INDICATOR IS SET NON-ZERO, ALL THE

ENTRIES OF TMHSL2 ARE TRANSFERRED TO TEMPORARY STORAGE,

THE SECOND SUBFRAME INDICATOR IS SET TO ZERO, AND THE

COMPUTED DATA OF THE MESSAGE IS PROCESSED,
6

.A SECOND SUBFRAME RECEIVED WITH THE SECOND SUBFRAME

INDICATOR SET TO ZERO IS REJECTED WITHOUT PROCESSING, IN

THIS CASE, T_E TELEMETRY DATA VALIDITY INDICATOR IS SET

NON-LERO AND CONTROL IS GIVEN TO MFFS09.

TELEMETRY DATA PROCESSING

WHEN A FIRST SUBFRAME IS RECOGNIZED, TELEMETRY DATA

IS PROCESSED AS FOLLOWS -

A) IF THE TELEMETRY DATA TO BE PROCESSED COMES FROM

THE SUBFRAME IMAGE, THE COUNT OF TELEMETRY MES-

SAGES REJECTED FROM THE ORIGINAL SUBFRAME IS IN-

CREASED BY ONE. THE TELEMETRY DATA IN BOTH ORI-

GINAL SUBFRAME AND IMAGE IS THEN COMPARED. IF

IDENTICAL, THE COUNT OF TELEMETRY MESSAGES

REJECTED FROM THE IMAGE IS INCREASED BY ONE AND

THE TELEMETRY DATA VALIDITY INDICATOR SET TO

SHOW REJECTION OF TELEMETRY. CONTROL THEN

PASSES TO MFFSO9.

B) IF EITHER THE TELEMETRY DATA COMES FROM THE ORI-

GINAL SU_FRAME OR COMES FROM THE IMAGE, BUT

DIFFERS FROM THE TELEMLTRY DATA iN THE ORIGINAL

SUBFRAME, THE SUBROUTINE ISPAKT IS ENTERED TO

PROCESS THE DATA. ISPAKT EXAMINES THE 23-BIT

TELEMETRY MESSAGES TO ENSURE -
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I) THAT THE THREE SELECTED SOURCE BITS DEFINE

THE BINARY CONFIGURATIGN FOR ONE OF THE

OCTAL DIGITS I, 2, OR 4

2) THAT THE THREE 23-BIT SEQUENCES ARE IDEN-

CAL

3) THAT NOT BOTH THE ABORT AND ORBIT BITS ARE

SET TO i

THE TELEMETRY DATA FROM A BUFFER SATISFYING THE

ABOVE CONDITIONS IS THEN S_ORED IN THE SECOND WORD OF THE

TMH2TM TABLE AND THE TELEMETRY DATA VALIDITY INDICATOR

IS SET TO SHOW ACCEPTANCE OF THE TELEMETRY. THE SUBROU-

TINE I PTIM IS THEN ENTERED TO GENERATE THE TELEMETRY GMT

TIME TAG WHICH IS STORED IN THE THIRD WORD OF THE TMH2TM

TABLE. TRANSFER IS THEN MADE TO MFFS09.

IF HOWEVER, NEITHER THE SUBFRAME NOR ITS IMAGE

SATISFY ALL THE CRITERIA, THE TELEMETRY DATA VALIDITY

INDICATOR IS SET TO SHOW REJECTION OF THE DATA AND RETEN-

TION OF THE PREVIOUS CONTENTS OF TMH2TM BEFORE CONTROL IS

GIVEN TO MFFS09.

COMPUTED DATA PROCESSING

UPON RECEIPT OF A FIRST AND SECOND SUBFRAME IN

SEQUENCE, THE COMPUTED DATA ENTRIES OF THE MESSAGE ARE

PROCESSED. THE CHECKSUM OF THE MESSAGE AND, IF NECES-

SARY, OF THE IMAGE ARE SUCCESSIVELY COMPUTED AND COMPARED

WITH THE TRANSMITTED CHECKSUMS. THE DATA CONTAINED IN

THE BLGCK FIRST PRODUCING CHECKSUM AGREEMENT IS THEN PRO-

CESSED BY THE SUBROUTINE HTPCD TO PRODUCE THE OUTPUT

TABLE TMH2OB ANO THE THIRD LOCATION OF TMH2TM. THE CELL

MCCOM2 IS THEN SET ZERO TO SHOW ACCEPTANCE OF THE DATA.
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FAILURE TO FIND A VALID CHECKSUM CAUSES THE CELL MCCOM2

TO BE SET NON-ZERO INDICATING REJECTION OF THE COMPUTED

DATA. IN EITHER CASE, MONITOR RECEIVES CONTROL THROUGH

AN EXIT TO MFHSGB.

USAGE

IOHS09 MUST BE ENTERED FROM ITS PREFIX, MPHS09, AT

LEAST TWICE TO GENERATE _HE COMPLETE COT OF OUTPUT DATAJL •

COMPUTED DATA OUTPUT CAN BE GENERATED ONLY AFTER RECEIPT

OF A FIRST ANO A SECOND SUBFRAME IN SEQUENCE, _HEREAS

TELEMETRY DATA GUTPUT CAN BE GENERATED EACH TIME A FIRST

SUBFRAME IS RECEIVED. CONTROL IS RETURNEO TO MONITOR VIA

MFHS09 WHEN A FIRST AND A SECONO SUbFRAME HAVE BEEN RE-

CEIVED IN SEGUENCE, OTHERWISE RETURN IS MADE TO MFFS09.

A) STORAGE REQUIRED - 396 LOCATIONS INCLUDING STOR-

AGE REQUIRED BY H7PCD, IPTIM,

CNVIP AND TEMPORARY STORAGE

B) TI_ING (7094) - APPRUXIMATELY IO MILLISECONDS
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CAPE KENNEDY IP TO GSFC DATA FORMAT TABLE

t

8-Bit Word Transfers From Data Receiver hlod 72

at GSFC to DCC Subchannel 2

1
2
3
4

5
6
7
8
9
I0
Ii

12
13
14
15
16
17
18
19
20
21
22
23
24

First Subframe

1 Telemetr V 8

9 Telemetry ] 6
17 Telemetry 24
25 Telemetry 32

33 Telemetry 40
41 Telemetry 48
49 Telemetry 56
57 Telemetry 64
65 " Telemetry 72
1 _ A 8
9 A 16

17 A 24
25 A 32

33 A 36[ 1 B 4
5 B 12
13 B 20
21 B 28
29 B 36
1 C 8
9 C 16
17 C 24
25 C 32

33 C 36 J 0 0 0 0
0 0 0 Jl I-D* 5

1 1
2 9
3 17

4 25
5 33
6 5
7 13
8 21
9 29

10 1
11 9
12 17
13 25
14 33
15 5
16 13
17 21
18 29
19 1
20 9
21 17
22 25
23 33
24 0

Second SLtbfr_me
D 8
D 16
D 24
D 32

D 36 I 1 E 4
E 12
E 20
E 28
E 36
F 8

F 16
F 24
F 32

F 36[ 1 N 4
N 12
N 20
N 28
N 36

Check Sum E 8
Check Sum X 16
Check Sum E 24
Check Sum E 32

36 J 0 0 0 0

0 0 j 1 ID* 5

NOTES:

1. The above constitutes a complete message frame and is transmitted each 400
milliseconds.

*2. Each subframe consists of 192 serial bits preceded by a sync signal. The

quantities represented by A to F, and N are. restricted information.

3. Most significant bit of each quantity above is transmitted first.
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NOTES APPLICABLE TO TABLE

NOTE I - THE FORMAT OF THE 5-BIT IDENTITY CODE (ID) IN

EACH SUBFRAME IS IDENTICAL IN BOTH B-GE AND

IP 3600 MESSAGES AND CONVEYS THE FOLLOWING

INFORMATICN -

BIT I - ALWAYS A ZERO

BIT 2 - ONE SIGNIFIES SECOND SUBFRAME

BIT 3 - ONE SIGNIFIES FIRST SUBFRAME

BIT 4 - ALWAYS A ZERO

BI.T 5 - ALWAYS A ZERO

NOTE 2 - IN THE EVENT THAT NO DATA IS RECEIVED FROM THE

TELEMETRY EVENT TRANSMITTING BUFFER, THE HIGH-

SPEED BUFFER AND RETRANSMITTERS ARE ARRANGED TO

TRANSMIT ZEROS IN THE BIT POSITIONS OCCUPIED BY

TELEMETRY EVENT DATA BITS I THROUGH 40, AND 43

THROUGH 72. ONES WILL BE TRANSMITTED IN POSI-

TI.ONS 41 AND 42. THIS WILL RESULT IN ERRONEOUS

PARITY FOR THE TELEMETRY EVENT DATA MESSAGE.

NOTE 3 - IN THE ABSENCE OF DATA QUANTITIES G, H, J, K, L,

M_ AND N, THE COMPLETE MESSAGE FRAME WILL BE

TRANSMITTED EACH 650 MILLISECONDS. TELEMETRY

DATA WILL CONTINUE TO BE TRANSMITTED. IN PLACE

OF THE MISSING DATA QUANTITIES, ''ZEROS'' WITH

''ONES'' INTERSPERSED IN CERTAIN POSITIUNS WILL

BE TRANSMITTED. THE FOLLOWING IS A LIST OF THE

BITS WHICH WILL APPEAR AS ''ONES'' IN THIS

EVENT -
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SUBFRAME 8-61T WORD NO. QUANTITY BIT WITHIN

QUANTITY

I 13 G 24

I 16 H 24

1 19 J 24

I 22 K 24

2 3 L 24

2 6 M 24
m

2 9 N 24

2 10 CHECKSUM I

NOTE 4 -'IN THE ABSENCE OF DATA QUANTITIES, A,B,C,D,E,F,

AND N, THE COMPLETE MESSAGE FRAME WILL BE TRANS-

MITTED EACH 400 MILLISECONDS. TELEMETRY DATA

WILL CONTINUE TO BE TRANSMITTED. IN PLACE OF THE

MISSING DATA QUANTITIES, ''ZEROES'' WITH

''ONES'' INTERSPERSED IN CERTAIN POSITIONS WILL

BE TRANSMITTED. THE FOLLOWING IS A LIST OF THE

BI.TS WHICH WILL APPEAR AS ''ONES'' IN THIS

EVENT -

SUBFRAME 8-BIT WORD NO. QUANTITY BIT WITHIN

QUANTITY

I 12 A 24

I 15 B 12

I IB B 36

I 21 C 24

2 3 D 24

2 6 E 12

2 9 E 36

2 [2 F 24

2 15 N I2

2 19 CHECKSUM I
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NOTE 5 - THE TGTAL TIME LAG BETWEENTHE TIME THE ABOVE

DATA IS GENERATEDAND THE RECEIPT OF A COMPLETE
MESSAGEFR,,MEBY THE IBM 7094 IS AS FOLLOWS-

VIA THE B-GE COMPLEX -

300 TO 800 MILLISECONDS.

VIA THE IP 3600 COMPLEX -

300 TO 700 MILLISECONDS.
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°**°°,°,°.,o.**

ENTER _ ALL SUBSCRIPT

• IO_,S0q ARE INDICATED IN
°.,oo°l°H.to.,

P_%RENTHESIS

FI : FRAME SEQUENCE LNDIC:_TOR

SLBI = SOLID LOW BUFFER INDICATOR

TM 2 = ,MCTEL2

CM 2 = MCCOM2

:..°°H°H°''':

• Z I_TC J •

• • HTINT

• " " .NO ;'''..........
"'°• " " . .......................................... x _* 0 INTO SLBI
¢_2°x UMEGA{ Jl =

C_'EGA l J-I} • ..... "

.. . : ............. :

• • IS J LI 48 " • .............. X: JtL INTO J ee..._ A2:

I t .-_OOOOOOOb¢OI'O_ Otm

l

: " " .YES :.............:

15 J GT Z2 • .............. X_ I INTO SLBI •

• o • " _.....o,.,,,.o_

• _o

HTERR

_4_..x_0 [NTC FI AN0_ • OMEGAI2_) •

• • • I I_TG TMt2) INTO 10

•. :.............: :.............:

••°°°°°°°,•°°._

i E=T i
MFFS0_

•°°°°,,°°°°°°,°

_°,o°°•,o••••°_

INTO 10

i
HTLDI HT/02

.". . • ._ _....
• CS°X IS 10 = •x A0 •

• • • (14) OCTAL • •°°°

• _ES

i
H770| • HTERR

••.. • * •YES -*,

• C6 * IS tO = •x A_,,

• • • OMEGAI_*_) - ° •
• .. ..°

NO

_•=°•*.•o°°°,._

: z6 ,N,O J :

_•eo,..,,.,•o,•

• HTLDI

• • • "YES _'•*°'••'**'•°; *•"

• Ca'X IS 0_[G_IJ) = * .............. X* 0_ESAI_I _..._ C5_

• • • 0_EGAIJ-[I • INI0 ID ° *

•" , _............._ "'"

• _o

• • • •YES _ ............. _ •°•

• IS J Lr _l ............... x. a*l I_r0 J :..._ CB_

• : ............. : -.-

.2? ...........
•o.
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_7TO2 • • MT70b • • NTTOI

_+1 t • *NO• • • lVES• •••"

*AO • IS 10= • ............ x KS IO- *_ C6"-

• • • (4) OCTAL * •L3g**•* • .• • (IO) OCTAL_ • •_•,

i
• • NITOl • • HI/Of

*40 *.•* • •NO **o*

• VALID tO *_ C6'* * VtLlO IO. *_ C6"*
• • *139. • "139"

• • * * ohm • • • * •m**

• • _ES • • _ES

H7103 _ • _ HT?OT

:.........V": * " " .YES :.............:
TORE FIRST * * •_UBFRAME AND. • FRAME SEQ. * .............. X_ STORE SECO_O_

• TIME TaG • • ERROR F[=O • • SUBF_AME •

• •i.•e.......** • • .o....i.**m,...

: " • _o :'".
.......... x*.t39.C6 *

_770I

i • | INTO FI _ • 0 INTO FI •

MTTIO
• * • • •*.****,**.****

• *NO • •
• * • HTPCO PRUCESS •

• [5 SLBI-O •° .................. °*** • LOw 8uFFE_ *
• CnMPUTED DAtA *

• _ES

••**•******,-°*••

I PART
• PAO_SS tow

• SUFFER T/M .••

• * HTPML
o • •*•*.*,°*°* * ,°,

• •YES • |NC_E_SE •
• • • COUNt O_ LOw°

• IS TMERE AN * .............. X, aU_FER *

• ERROR • • REJECrEn T/M*
• * • BY I

• • *•**,,,.•,***,°

HT70_

_we•*e•*oo•.°l_ ••.°o..°**°*°*.°•
• INCR COUNt JF* *'•* • HTPCO PWOCESS •

• LOW BUF_tl • •DS*X HIG_ BUFFE_ •
• KEJ. COWP. • * • * COWPUTEO •

• OaTt BY I * ** • DATA* •

.,7o,. ....,O.RND"[):YES. ,,R,3 :..............INCR..i_..:
• ,OFFER COM*. * .............. x. BUFFER OF *

• DATA SANE • •REJECTED CJ_P•
• oar_ _v L •

• • • • ...••

2? ........._.

_1709

_TT04 • _TP_

• &?**.x• TO TWH25_.I.* LOW RUFFE_ • ........ *CT**.xe UUFFER •
• SHOW V_LID t_. * TI" $a_E * * • • _EJECTEU I/Me

• *** • O IhIO _M_Z_* • ,• • eY i •

• •*t*,ee*°*°*** • • ••et*e•teeeet**

_o

H?TOS

IPTIM ISPA_T * •SMUW ROTM r/_* * •
• * GENERATE T/M • P_OCES5 HIGH * • _ESS_GE$ **..x a'J*

• TI_E TAG * .UF_ER T_ • :REJECrEo. t _ * *
• INTO IN *°*

• C3_PUTEO •

** EXIT

M7PM2

*Ag*X• E_[T • KS TMF_E A'_ "X CT*

,* *°•*°*****°..** * **•

• ° °..
• NO * •
.......... x* aT.

,*°
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. MTPCC •
**o*..,J*,*•,°°

ENTER • *D0e.*X_ (A•U) _ELAY

• ._!_ .........• Tt._ INTO_c•

NWCH|

• CU_VE_T NO. • oiOo • eO•e • •m•°aeJt°°i_eo• •

_PAD_ ED_PUT_E0_ • _URS TO • tClOo. X•0 I_TO T_H2_B_ ........... oDL•_ EXiT

• D_ E_RI_S• • _N_T_S INT0_ • • • • • • T_ I_ •

• •YES *••

• IS ZERO *X BS*
• COMPUTED DaTA • • *

• COMPUTE CMECK_

• Z *

_*•..o*o**•**•_

• FLO_T NO. *
• MINS. INTO B*

• * • •YES •*• _'•'***•*'''*'_ --•. *.*.•.*...*-**.

• + IS NO. MINUS • ........ _C3".*X _ O INTO JC _,.._ D&• * ENTEA

GT 5g * • • * _ * * IPTI_••*.•..****...,+• ••.
• *.•.*.HO..•.H

• _o

*NO
• •15 CC_ptJTEO '*

• CHECK Z= * .......
• TRANSMIT fED •

• CHECK _ * **•.•,**,•.•.,,,

• • _ES

i

• * *YES •• *•••,**,--*••••

• IS • *
• THIS tI_E • ........ °_5•x_• EXIT
• = L_ST Tl_E • IR_ 1.4

• ** ••,••,°•..,,•,•

:,.. co_, - _o:.................•: F_o^T,_ N_..
• SECS INTO SECS. I_TO B.

• • CNVZ

• •YES ***

• IS NO. SEC_ •X C3•
GT Sq • * •

• • *•.

NO

• l/Z SEC, •
• COUNT ^N_ B.3°
• WILLISEC:3_O °
• COUNT l_TO aC•
•..o.•**,..°,,,

A
••••°°,••***•••

• 8.3 COUNT •

_ [NTU M_
*••..•*°..*°°°_

• SaVE THIS •
• T[PE *

: STO.E :
*CCMPUTED TIWE*

•

• •YES ***

• " IS x•v•Z o * *_ B_

o

** CN_I_ CCNVE_T •*,x°l*°°M_*

• TI_E TaG * • *

• • NWCHI

• • • •YES •''

• 8b•X 15 T_FRE AN *X CI*

• • • ERRO_ • • •
• • • • ••°

i
•.••,,..•.*•..*

• TIME INTO •
• T_ZU_. STORE•
• GGCL p_T^ 0 °

••••..°°•*••°.*

i sc_Rc_to, :
QtJ_LITY INTO•

• IMHZDB•2 °

• ^*B INTO _ _ • FLOAT mulr.•• 11Z SE_ COUNT-

• °_Y 112 T_ GET°

_•***•,,°°.***_ * SEC$ [_tO A *

FLOAT. *OOl • _ COu_T TO *SEC3_OS INTO,

CNV2

• " " ,YES *** _ .............

• IS GT'OOI999SE]S *• •;• C':• i FACTO_cINToACDELAY i

• * •***.*•*•,•.H.

• _u

: k,t_ : [ CO',VE_T.O)I- • •SEC_ t_ Sk_*...X _0. Exit

• *.*..*.*o.°**. _.°•.,,**.,°,._ •.• *•H*.*.*..*°°*
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33. MFFSOg - TELEMETRY PROCESSING SUFFIX TO IOHS09-

MFFSO@ PROCESSES ALL TELEMETRY ASSOCIATED WITH THE

I.P HIGH-SPEED SUBCHANNELS OF THE DCC. (SEE FLOWCHART.)

INPUT

A)

B)

TABLE -

TMH2TM A FOUR LOCAT-ION TABLE CONTAINING THE

TELEMETRY SEQUENCE AND ITS ASSOCIATED

TIME TAG IN THE FIRST AND SECOND WORDS.

COWMUNICATION CELLS -

MCCTWD CONTAINS MASK OF DELETIONS FROM TELEME-

TRY SEQUENCE ENTERED THROUGH THE PCC.

MCITWD CONTAINS MASK OF INSERTIONS TO TELEMETRY

SEQUENCE ENTERED THROUGH THE PCC.

MCLTTL CONTAINS THE MOST RECENTLY PROCESSED

TELEMETRY SEQUENCE.

MOTEL2 NON-ZERO IF DATA HAS BEEN REJECTED.

MCTLTC CONTAINS THE TIME IN FLOATING POINT GMT

SECONDS OF THE LAST CHANGE IN TELEMETRY.

OUTPUT

THE APPROPRIATE EVENT CELL IS SET NON-ZERO IF THAT

EVENT HAS OCCURRED. OTHERWISE, IT IS RESET TO ZERO.

METHOD

UPON RECEIPT OF A FIRST SUBFRAME (WHICH CONTAINS THE

72-BIT TELEMETRY SEQUENCE), MFFS09 IS ENTERED FROM

IOHS09. THE PROGRAM FIRST CHECKS THE NUMBER OF HIGH AND

LOW BUFFER TELEMETRY MESSAGES WHICH HAVE BEEN REJECTED.

IF THE NUMBER FOR EITHER BUFFER IS 120, A MESSAGE FOR ON-
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LINE PRINT IS QUEUED TO THAT EFFECT. MFFSO9 THEN PROCES-

SES THE TELEMETRY SEQUENCE PREVIDED THAT THE FOLLOWING

CONDITIONS ARE MET -

A) AFTER MODIFICATIONS BY THE PCC INSERT AND DELETE

WORDS, THE SELECTED LINE IS A LEGAL ONE.

B) THE TIME OF THE TELEPETRY IS GREATER THAN THE

TIME OF THE PREVIOUS TELEMETRY.

C) THE TELEMETRY SEQUENCE INDICATES A CHANGE FROM

i THE SEQUENCE PREVIOUSLY PROCESSED.

IF THESE CONDITIONS ARE NOT MET, THE PROGRAM EXITS

TO MOPRI 0.

MFFSO9 PROCESSES THE TELEMETRY SEQJENCE USING IITPRD

TO SET APPROPRIATE CELLS INDICATING WHETHER OR NOT AN

EVENT HAS OCCURRED. AFTER PROCESSING, BOTH THE TELEMETRY

SEQUENCE AND THE TRANSMISSIGN TIME TAG ARE SAVED FOR

FUTURE PASSES, AND MFFS09 EXITS TO MOPRIO.

USAGE

MFFSO9 IS ENTERED FROM IOHSO9 dPON RECEIPT OF A

FIRST SUBFRAME. IT TRANSFERS CONTROL TO MOPRID.

A. MACROS -

QENBZ, QENBA, QUEUE, TRNON, TRNOF

B. PARAMETERS -

A, MNHSOgt MNMESS

C. STORAGE REQUIRED-

61 LOCATIONS
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.+oo+o..,o.o.,*

eHoeloH,O°oe* leee I+ • e

ENTER ° +C0+X QEN_A •

Io.•..,•.o,.•.* t. • •
•H.IoH,•H•H

• • " • •YES
• 120 td" N" ••* •BOTH HIGH A_0 *

..... :CtoX6UFFER 'N •... LOW T/'4 • ........
MSGS. REJECTEU •

• REJECTED • •MCTEL2 NOT,O

• _,ES " • _,o

• RESET COUNT •

• OF _SGS
REJECTED

+e••..m•+•••oo°° e

• • QENBI •

x

e" QUEUE MYMESS •

• TU PRINT L0w •
• _UFFE_ T/M

• _EJECTED .•
o•..•o•°.•°....

• GENOA

:x .................

R

• • • •NO •,,
• t?0 HIGH • •

• _UFFER T/M +X CL _

• MSCS. •
• REJECTE0 • •'•°•

• _ES

+•°HH°O•O,IH

• : .oozFYT,,:
ACCOKO I '_C, rU-PEE MISKS •

• •NO

• LEGAL • ....... X
SELECTEO LI_IE •

• :

• . . _ !.

i "
°

• • •NO .
• TIME 0F NE4 °

• TIM GT TIM-: • ....... x
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34. MFHS09 - VECTGR PROCESSING SUFFIX TO IOHS09

MFHS09 PROCESSES THE VECTORS RECEIVED VIA THE IP

HIGH-SPEED SUBCHANNELS OF THE DCC. {SEE FLOWCHART)

INPUT

COMMUNICATICN CELLS

MCCOM2

MCLFTM

NON-ZERO IF DATA WAS REJECTED.

OTHERWISE ZERO.

CONTAINS GMT OF LIFT-OFF IN

FLOATING POINT SECONDS.

OUTPUT

TABLE

TMH2DB

TMH2DB

+I

+2

+3

÷4

X

Y

Z

i

÷7

+8-0

¢o

A NINE-LOCATION TABLE ARRANGED

AS FOLLOWS -

VECTOR TIME TAG IN FLOATING

POINT GMT SECONDS

POSITION VECTOR IN FLOATING

POINT IP LENGTH UNITS

VELOCITY VECTOR IN FLOATING

POINT IP VELOCITY UNIIS

4_5_6,7 DATA SOURCE INDICATOR

DATA ACCEPTABLE

DATA UNACCEPTABLE
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ME THOD

UPON ENTRY, MPHS09 DETE_WI;qES IF THE NUMBER OF

_.HECKSUM ERRORS ON EITHER HIGh OR LO_ BJFFERS IS 120. IF

EITHER OCCURS, A MESSAGE IS QUEUED TO THAT EFFECT. IF THE

VECTOR IS DEEMED ACCEPTABLE BY IOHS09 AND IF LIFT-OFF HAS

OCCURRED, PROCESSING WILL CCrqTINUE. OTHERWISE, EXIT IS

M_DE TO MOPRIO.

A DATA SOURCE IS THEN ASSIGNED TO THE DATA. THE

jOOROINATE CONVERSIO_ PRO_RA,M FOR IP DATA IS THEN

REQUESTED AND CONTROL IS RETURNED TO MOPRIO.

USAGE

MFHSC9 IS ENTERED FROM IOHSO9 JPGN THE RECEIPT OF

BDTH A FIRST AND A SECOND SUBFRAME OF DATA. IT TRANSFERS

CONTROL TO MOPRIO.

A. MACROS -

IIKNONt TRNOF, QENBZ, QENBA, _UEUE

B. PARAMETERS -

At B, MNHSOgt MNCCIP, M_MESS

S.. STORAGE REQUIRED - 91 LOCATIONS

D. TIMING (7094) - 0.026 MILLISECONDS (MIN.).

0.35 MILLISECCNCS (MAX,,).
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35. MTHSS5 - MONITOR BERMUDA HIGH-SPEED INPUT TRAP

PROCESSOR FOR SUBCHANNEL 5

MTHSB5 NOVES BERMUDA HIGH-SPEED INPUT DATA RECEIVED

ON SUBCHANNEL 5 OF THE DCC FROM THE DCC INPUT BUFFER TO A

STORAGE BUFFER SO THAT A NEW BERMUDA HIGH-SPEED INPUT

MESSAGE waY DE ACCEPTED. (SEE FLOWCHART.}

INPUT

A)

B)

TABLES -

TMHSB5 SUBCHANNEL 5 INPUT TABLE OF 24 LOCA-

TIONS, EACH LOCATION CONTAINING AN 8-BIT

QUANTITYt RIGHT-JUSTIFIED.

TM8.3M THE NUMBER OF 8.3 MILLISECONDS WHICH

HAVE ELAPSED SINCE THE LAST HALF-SECOND

IN FIXED POINT, B35.

COW_UNICATION CELL -

MCHFSC CCNTAINS CURRENT GMT IN FIXED POINT

HALF-SECONDS_ B35.

OUTPUT

A) TABLES -

TMHSL5 SUBCHANNEL 5 OUTPUT TABLE OF 12 LOCA-

TIONS, EACH LOCATION CONTAINING A 16-

BIT QUANTITY_ RIGHT-JUSTIFIED.

QHSBD THE QUEUE TABLE FOR IOHSBD CONTAINS AN

ENTRY WHICH IDENTIFIES THE LOCATION OF

THE INPUT TABLE AND THE SUBCHANNEL OVER

WHICH THE INPUT MESSAGE CAME.
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MCTTB5 CONTAINS THE COMPUTED TIME TAG OF THE

INPUT MESSAGE (CONTENTS OF MCHFSC PLUS

THOSE OF TM8.3M).

METHOD

BERMUDA DATA IS RECEIVED AT THE DCC AS TWELVE 16-BIT

WORDS THAT ARE DIVIDED INTO TWENTY-FOUR 8-BIT WORDS AND

TRANSFERRED TO STORAGE. MTHSB5 REPACKS THE TWENTY-FOUR

WORDS INTO THEIR URIGINA_ TWELVE _ORD FORMAT AND STURES

THEM IN TMHSL5. MTHSB5 THEN COMPUTES THE LOGGING TIME TAG

OF THE INPUT MESSAGE, STORES THIS TIME IN MCTTB5_ AND

6UEUES IOHSBD WITH THE LOCATION OF THE DATA AND THE SUB-

CHANNEL NUMBER OVER WHICH THIS DATA WAS RECEIVED.

USAGE

MTHSB5 IS ENTERED FROM MORTCC WHEN A TRAP ON SUB-

CHANNEL 5 OCCURS AND EXITS TO MOPKIO.

A) STCRAGE REQUIRED - 16 LOCATIONS

B) TIMING (7094) - 0.252 MILLISECONDS (EX-

CLUDING TIME REQUIRED FOR

MOQUEU}.

C) MACRO - QUEUE
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36. ,_THS86 - NCNITCR BERMUDA HIGH-SPEED INPUT TRAP

PROCESSOR FCR SUBCHANNEL o

MTHSB6 r,,OVES BE_<MUDA HIGH-SPEED INPUT TABLE DATA

RECEIVEI) CN SUBCI-&_NEL 6 OF THE DCC FRUM THE I)CC INPUT

BUFFER TE_ A STORAGE BUFFER SO Ti;AT _ NEW BERWJJL)& HIGH-

( SEE FLOWCHART.)SPEED INPUT _ESSAGE MAY BE ACCEPTEO.

i

INPUT

A)

B)

TABLES -

TMI-SB6 SUBCHANNEL 6 INPUT TABLE OF 24 LOCA-

TIONS, EACH LOCATIC_ CONTAINING AN B-BIT

QUANTITY, RIGI{T-JUST[FIED. (SEE TABLE I)

TM_J.3M CCNTAINS NUMBER UF 8.3 MILLISECONOS

WHICH HAVE ELAPSED SINCE THE LASI HALF-

• SECCND IN FIXED POINT, B35.

COWN'UNICATION CELL -

MCHFSC CCNTAI'_S CURRENT GMT IN FIXED POINT

HALF-SECONDSt F_35.

CUTPUT

A) TABLES -

TMHSL6 SUBCHANNEL 60UTPU1 TABLE OF 12 LOCATI-

ONS, EACH LOCATION CONTAINING, A 16-BIT

QUANTITY, RIGHT-JUSTIFIED. {TABLE -2.)

_HSBD THE QUEUE TABLE Fgi< [OHSBD CONTAINS AN

ENTRY WHICH IDENTIFIES THE LOCATION OF

THF INPUT TABLE AND THE SUBCHANNEL OVER

WHICH THE INPUT _¶ESSAGE CAME.
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B) COMMUNICATION CELL -

MCTTB6 CONTAINS THE COMPUTED TIME TAG OF THE

INPUT MESSAGE (CONTENTS OF MCHFSC PLUS

THOSE OF TM8.3M).

P

METHOD

BERMUDA DATA IS RECEIVED AT THE DCC AS TWELVE 16-BIT

WORDS THAT ARE DIVIDED INTO TWENTY-FOUR 8-BIT WORDS AND

TRANSFERRED TO STORAGE. MTHSB6 REPACKS THE TWENTY-FOUR

WORDS INTO THEIR ORIGINAL TWELVE WORD FORMAT AND STORES

THEM IN TMHSL6, MTHSB6 THEN COMPUTES THE LOGGING TIME

TAG OF THE INPUT MESSAGFt STORES THIS TIME IN MCTTB6t AND

QUEUES IOHSBD WITH THE LOCATION OF THE DATA AND THE SUB-

CHANNEL NUMBER OVER WHICH THIS DATA WAS RECEIVED,

USAGE

MTHSB6 IS ENTERED FROM MORTCC WHEN A TRAP ON SUB-

CHANNEL 6 OCCURS AND EXITS TO MOPRIO.

A} STORAGE REQUIRED - 16 LOCATIONS

B) TIMING {7094) - 0.252 MILLISECONDS {EXCLUDING

TIME REQUIRED FoR MOQUEUE).

C) MACRO - QUEUE
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HIGH-SPEED BERMUDA DATA FORMAT TABLE

BITS 28 TO 35

1 Time _ ,
17

2 AUX AUX Time

11

3 Time
3

4 AUX AUX Range

17

Range 4
9

6 .AUX AUX Range

3

7 AZ

11

8 AUX AUX AZ

5

9 El

13

10 AUX AUX EI

7

11 Range O T EI
25 i

12 AUX AUX Range

19

13 Range
11

14 AUX AUX Range

5

p-

Time
24

Time

16

Time

i0

Range O T Time Time
19 1 2

Range
16

¢_ _ Range
8

AZ Range Range

16 1 2

AZ

_" I0

El AZ AZ

16 1 4

El

12

El

_ 6

_- Range
24

Range
18

.a_ _. Range
I0

15 AZ AZ S S

16 17

16 AUX AUX AZ

10 <l

17 AZ
2 ,,a

18 AUX AUX E1 EI

15 _ 17

19 EI

7 '_

20 AUX AUX E1

21 EC

9

22 EC

1

23 EC

9

24 EC

BDA

Range Range Range Range
i 2 3 4

AZ

15

AZ

9

S S 'AZ

1

EI

14

EI
6

EC

16

EC

8

EC

16GFSC

OT: On-track Indicator

S: Spike Bit

EC: Error Code
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37. MPHSBD - _ONITOR PREFIX TO IOHSBD

MPHSBO LOGS INCOMING BERMUDA. HIGH-SPEED DATA

RECEIVED ON DCC SUBCHANNELS 5 AND 6 AND SETS INDICATORS

FOR USE BY IOSHBD. (SEE FLOWCHART)

INPUT

A)

B)

TABLES -

TMHSL5 A I2-LOCATION TABLE CONTAINING BERMUDA

ITMHSL6)INPUT DATA FROM SUBCHANNEL 5 {SUBCHANNEL

6) IN 16-BITS, RIGHT-JUSTIFIED,

PER LOCATION.

COMMUNICATION CELLS -

MCHSBD CONTAINS THE UNQUEUED ENTRY FROM THE

QUEUE TABLE FOR IOHSBD. THE ADDRESS

CONTAINS THE LOCATION OF THE INPUT DATA,

THE DECREMENT CONTAINS THE SUBCHANNEL

OVER WHICH THE DATA CAME.

MCTTB5 CONTAINS COMPUTEO LOGGING TIME TAG FOR

{MC.TTBBIINPUT DATA ON SU_CHANNEL 5 (SUBCHANNEL

6) TO NEARESI 8.3 MILLISECOND IN FIXED

POINT.

OUTPUT

A), TABLE -

TMHSBD CONTAINS PACKED BERMUDA INPUT DATA FROM

EITHER TMHSL5 OR TMHSL6.

B) THE AC CONTAINS THE LOCATIGN OF THE INPUT DATA

AND THE LENGTH OF THE INPUT TABLE -

PZE TMHSBD,tlZ.
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METHOD

MPHSBD TURNS ON ITS A INDICATOR AND UNQUEUES THE

NEXT INPUT TO IOHSBD. IT THEN PLACES THE SUBCHAr!NEL

NUMBER (IN THE DECREMENT OF THE UNQUE WORDt MCHSBD) IN

THE CALLING SEQUENCE TO THE MONITOR LOGGING SUBROUT[NEt

MSLOGG_ PLACES THE LOGGING TIME IN THE MQ AND LOGS THE

DATA. FINALLYy MPHSBD SETS UP THE LOCATION AND LENGTH OF

THE INPUT TABLE IN AC AND EXITS TO IOHSBD.

i

USAGE

MPHSBD IS ENTERED FROM MOPRIO WHEN PRIORITY

CONDITIONS PERMIT. IT EXITS TO IOHSBD.

A) STORAGE REQUIRED - 31 LOCATIONS

B}, TIMING (7094) - 0. L64 MILLISECONDS (EXCLUDING

TIME REQUIRED FOR MOUNQU AND

MSLOGG).

C) MACROS - TRNONt QENBA_ QENBZ_ UNQUE
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38. IOHSBD - BERMUDA HIGH-SPEED INPUT

IOHSBD PROCESSES ALL FPS-16 AND VERLORT RADAR

DBSE,RVATIONS TRANSMITTED FROM BERMUDA AND RECEIVED ON

SUBCHANNELS 5 AND 6 OF THE DCC. {SEE FLOWCFART.)

INPUT

A) TABLES -

TABEDT

TCBDF6

{TCBD VE )

14-LOCATION TABLE CON-

TAINING, IN THE FIRST SEVEN

LOCATIONS, THE INITIAL EDIT

PARAMETERS FOR THE FPS-16

RADAR DATA TABLE AND, IN THE

LAST SEVEN LOCATIONS, THE

INITIAL EDIT PARAMETERS FOR

THE 9ERLORT RACAR DATA TABLE

A 601-LOCATION TABLE CON-

TAINING UP TO 200 RANGE,

AZIMUTH, AND ELEVATION

£BSERVATION (r, a, e) FROM THE

FPS-16 [VERLORT) RADAR.

RANGE IS EXPRESSED IN FIXED

POINT FEET, B35, AZIMUTH AND

ELEVATION IN FIXED POINT

RADIANS, B14. THE FIRST CELL

CCNTAINS THE TIME ASSOCIATED

WITH THE FIRST OBSERVATION

I._' THE _'TAu_,TABLE iN FIXED

FOINT TENTHS OF SECONDS,

835.
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B)

TMHEDF

(TMHEDV)

TMHSBD

CCNSTANTS -

KO0001

KOO002

KO0003

KO0010

KO0015

K00063

K00777

K01777

K37777

KCH233

KOIO. O

A 32-LOCATION TABLE OF

PARAMETERS USED TO OBTAIN

SPECIFIC LOCATIONS IN THE

FPS-16 |VERLORT) DATA TABLE,

TCBDF6 (TCBDVE). THE FIRST

SEVEN LOCATIENS CONTAIN

LOCATIONS IN THE DATA TABLE

CORRESPCNDING TO THE EDIT

FARAMETERS.

A'I2-LOCATION I:ABLE, EACH

CELL CONTAINING 16 BITS OF

DATA RIGHT-JUST IFI ED.

DEC I

DEC 2

DEC 3

DEC I0

DEC 15

DEC 63

FIXED POINT CNE

FIXED POINT TWO

FIXED POINT THREE

FIXED POINT TEN

FIXED POINT FIFTEEN

FIXED POINT SIXTY-THREE

OCT 777 MASK KEEPING LAST NINE BITS

CF WORD

OCT 1777

MASK KEEPING LAST TEN BITS

ZF WORD

OCT 37777

MASK KEEPING LAST FOURTEEN

BITS OF WORD

OCT 233000000000

CHARACTERISTICS OF 233 OCTAL

DEC IO.O

FLOATING POINT TEN
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OUTPUT

KBBDEL

KMA XE L

KMI NE L

BERMUDA HIGH-SPEED DELAY TIME IN

FIXED POINT TENTHS OF SECONDS

MAXIMUM ALLCWABLE ELEVATION ANGLE

IN OCTAL

MINIMUM ALLOWABLE ELEVATION ANGLE

I N OCTAL

TABLE S -

TCBDF6 {TCBDVE}

TMHEDF {TMHEDV)

A 601-LOCATION TABLE CON-

TAINING THE LATEST FPS-16

(VERLORT} RADAR OBSERVATION

32-LOCATION TABLE OF

FARAMETERS UPDATED TO RE-

FLECT THE ADDITION OF THE

LATEST FPS-I6 (VERLORT)

CBSERVAT ION.

METHOD

AFTER INITIALIZING FOR THIS PASS, IOHSBD CHECKS THE

GODDARD ERROR CODE TO DETERMII_E WHETHER IT HAS BEEN COM-

PUTED AND SENT. IF THE ERROR CODE IS ZERO, AN IMMEDIATE

EXIT TO THE SUFFIX, MFHSBD, IS MADE. IF THE GOCCARD ERROR

CODE HAS BEEN SENT, IT IS COMPARED TO THE EERMUDA ERROR

CODE FOR AGREEMENT. IF THEY DE NOT AGREE, IOHSBD CON-

TINUES AS IN G).

IF THE CODES DO AGREE, THE TIME OF THIS ENTRY IS

PACKED INTO A SINGLE WORD AND COMPARED TO THE TIME OF THE

LAST ENTRY. IF THE TI.ME OF THIS ENTRY IS NOT GREATER,

IOHSBD GIVES CONTROL TO G). OTHERWISE, THE TIME OF THIS

ENTRY IS SAVED IN TEMPORARY STORAGE _ND CCNVERTED TO

TENTHS OF SECONDS.
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THE TIME OF THIS ENTRY MUST BE NO GREATER THAN ONE

SECOND AHEAD OF I_OR TWO MINUTES BEHIND THE CURRENT GMT.

IF EITHER OF THESE CLNDITIONS IS VIOLATED, TRANSFER IS

MADE TO G). IF BOTH ARE SATISFIED, THE UNCONVERTED,

PACKED TIME OF THIS ENTRY IS SAVED FOR COMPARISION WITH

THE TIME OF THE NEXT ENTRY. IOHSBD THEN SETS UP TO PROC-

ESS THE VERLORT DATA FIRST ANE UNPACKS AND SAVES BOTH

THE FPS-16 AND THE VERLORT DATA IN INTERNAL STORAGE.
e

A) IF (I) THE OBSERVATION IS NOT ''ON TRACK'', (2}

THE ELEVATION IS NOT BETWEEN THE LIMITS OF THREE

AND NINETY DEGREES, ER (3) _NE OF THE COMPONENTS

(RANSE, AZIMUTH, OR ELEVATION) IS NOT NON-ZERO,

._, THE BAD POINT INDICATOR IS SET TO ONE AND CON-

TROL PASSES TO C.

B) IF ALL THE ABOVE CCNEITIONS ARE MET, THE COM-

PONENTS OF THE OBSERVATION ARE CONVERTED TO THE

PROPER TABLE FORMAT -

RANGE FIXED POINT FEET, B35

AZIMUTH FIXED POINT RADIANS, BI4

ELEVATION FIXED POINT RADIANS, BI4

THE BAD POINT INDICATOR IS SET TO ZERO AND A

TRANSFER IS MADE TO C}.

C) IOHSBD MUST PLACE AN OBSERVATION IN THE DATA

TABLE FOR EVERY TENTH OF A SECOND IN TIME.

MISSING OBSERVATIONS ARE FILLED IN WITH POINTS

WHICH WILL LATER FAIL THE EDIT CRITERIA AND

WILL BE DISCARDED TO COMPLY WITH THE ABOVE

REQUIREMENT. TO DETERMINE THE NUMeER OF MISSING

OBSERVAi|ONS, THE DIFFERENCE ...._ETWE_,_T "n, T'"L,E OF

THIS ENTRY AND THE TIME CF THE LAST ENTRY IS

COMPUTED. IF THIS DIFFERENCE IS LESS TP,AN OR

162



VOL II MENITOR AND I/0 PROGRAMS

D

D)

EQUAL TO ZERO, AN ERROR HAS BEEN MADE AND NO

FURTHER PROCESSING OF THIS OBSERVATION TAKES.

PLACE. CONTROL IS GIVEN TO F). IF THE DIFFERENCE

IS GREATER THAN ZERO, IT IS SAVED IN TEMPORARY

STORAGE.

I) IF NO GBSERVATICI_S HAVE BEEN PLACEC IN THE

DATA TABLE, AND THE LATEST OBSERVATION

RECEIVED HAS NOT BEEN ACCEPTEC, CONTROL IS
J

PASSED TO F).

2) IF NO OBSERVATIC_S ARE YET IN THE DATA

TABLE, AND T4E LATEST OBSERVATION RECEIVED

WAS ACCEPTED, ITS TIME FILLS THE TIME CELL

OF THE DATA TABLE. AN INDICATION IS MADE

THAT ONE OBSERVATION IS NOW IN THE DATA

TABLE AND CONTROL IS GIVEN TO E).

IF AT LEAST ONE OBSERVATION IS IN T_.E DATA

TABLE, IOHSBO CHECKS TO DETERMINE WHETHER

EXTRAPOLATIEN FOR MISSING OBSERVATIONS IS NEEDED

AND, IF NEEDED, WHETHER THE PROCESS CAN TAKE

PLACE (TWO OBSERVATI[NS, THUS ESTABLISHING A

TIME SEQUENCE, MUST BE IN THE DATA TABLE BEFORE

IOHSBD IS PERMITTED TO EXTRAPOLATE FOR MISSING

POINTS). THE NUMBER EF POINTS TO BE EXTRAPOLATED

IS RECOMPUTED TAKING INTO ACCOUNT WHETHER OR NOT

THE LATEST OBSERVATICN WAS ACCEPTEC.

I) IF ONLY CNE OBSERVATION IS IN THE TABLE AND

EXTRAPOLATION IS NECESSARY, THE TIME CELL OF

THE DATA AND THE EDIT PARAMETERS ARE RESET

T,,_._ n.._-..,., "" .... *" TR'""F "_ IS T''"

MADE BACK TO C).
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2I IF ONLY ONE OBSERVATION IS IN THE DATA TABLE

AND NO EXTRAPOLATION IS NEEDED, THE LATEST

OBSERVATION HAS BEEN ACCEPTED. THUS, IDHSBD

INDICATES THAT TWO OBSERVATIONS ARE NON IN

THE DATA TABLE AND TRANSFERS TD E).

3) IF TWO OBSERVATICNS HAVE BEEN PLACED IN THE

DATA TABLE AND NE EXTRA POLATICN IS NEEDED,

THE LATEST OBSERVATION IS ACCEPTED. THEN
II

IOHSBD TRANSFERS TO E).

OTHERWISE, SINCE EXTRAPOLATION MAY TAKE PLACE,

10HSBD SETS UP FOR IT. IF AT ANY TIME, EITHER

IMMEDIATELY PRECEDING OR DURING EXTRAPOLATION

PROCESS, THE DATA TABLE BECOMES FULL: AN ATTEMPT

IS MADE TO MOVE THE OLDEST DATA OUT OF THE

TABLE. IF THE MOVE CAI_NOT TAKE PLACE, AN

IMMEDIATE TRANSFER IS MADE TO F). OTHERWISE, THE

EXTRAPOLATION PROCESS CONTINUES UNTIL ALL

MISSING OBSERVATIONS HAVE BEEN FILLED IN. THEN,

IF THE BAD POINT INDICATOR SHOWS THAT THE LATEST

OBSERVATION HAS NOT ACCEPTED, IOHSBE TRANSFERS

TO F). IF THE LATEST OBSERVATION WAS ACCEPTED,

CENTROL IS GIVEN TO E)o

REFRACTION CORRECTICI_ IS APPLIED TO THE LATEST

OBSERVATION AND 10HSBD PREPARES TO STORE THE

RESULTING OBSERVATIOI\ IN THE DATA TABLE. AGAIN,

THE DATA TABLE IS TESTED TO DETERMINE WHETHER A

MOVE MUST BE ATTEMPTED. IF THE MOVE IS NECES-

SARY, BUT CAI_NCT BE _ADE, CENTROL IS GIVEN TO

F). iF El IH_R THE TAELE NEED NOT BE MOVED OR iS

SUCCESSFULLY MOVED, THE LATEST OBSERVATION IS

STORED IN THE DATA TABLE. CENTROL IS PASSED TO

F).

E)
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F|

G)

H}

THE TIME OF THE LAST ENTRY IS UPDATED TO REFLECT

THE RESULTS OF THIS PASS THRCUGH TFE PROGRAM. IF

FPS-16 DATA :"AS NOT YET BEEN PROCESSED, IOHSBD

INITIALIZES TO DO SO AND TRANSFERS BACK TO A).

IF BOTH TYPES CF RADAR I)ATA HAVE BEEN PROCESSED,

CCNTROL IS GIVEN TO H) AFTER THE EAD POINTS

INDISATOR HAS BEEN RESET TO ZERO.

CCNTROL IS GIVEN TO H} AFTER THE BAD POINTS IN-

DICATOR HAS BEEN'SET NON-ZERO.

IF EITHER DATA TABLE HAS BEEN FILLED, AN ATTEMPT

IS MADE TO MOVE THE CLDEST DATA OUT OF THE

TABLE. REGARDLESS OF THE RESULTS CF THAT

•ATTEMPT, IOHSBD EXITS TO ITS SUFFIX, MFHSBD.

USAGE

IOHSBD RECEIVES CCNTROL FROM ITS PREFIX, MPHSBD AND

IRANSFERS CONTROL TO IIS SUFFIX, MFHSBD.

A) STORAGE REQUIRED- 333 LOCATIONS

B) TIMING (T094) - APPROXIMATELY 8 MILLISECONDS
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39. RTMOV - TABLE MOVING SUBROUTINE OF IOHSBD

RTMOV IS USED TO MOVE THE OLDEST DATA OUT OF THE

BERMUDA HIGH-SPEED RADAR DATA TABLES AND TC UPDATE THE

NECESSAF_Y PARAMETERS TO REFLECT THE MOVE. (SEE FLOW-

CHART. )

INPUT

A)

B)

C)

TABLE S -

TMHEDF

{TNHEDV)

TCBDF6

{TCBDVE }

CCNSTANIS -

KO000I DEC I

KO0009 DEC 9

K00588 DEC 588

A 32-LOCATION TABLE CON-

TAI/_ING THE P_R_HETERS USED

BY EDIT, SMOOTHING ANC SHORT

ARC TO PROCESS THE FPS-I6

|VERLCRT) RADAR DATA.

A 601-LOCATICN TABLE CON-

TAINING THE BERMUDA FPS-16

(VERLCRT) HIGH-SPEED RADAR

D/_TA.

FIXED POINT CNE

FIXED POINT NINE

FIXED POINT FIVE HUNDRED

E IGHTY-E IGHT

THE CONTENTS CF THE AC INDICATE WFICH OF THE TNC

DATA TABLES IS TO BE NCVED - O, IF TCBCF6 CON-

TAINING FPS-16 DATA, NCN-ZEROt IF TCBCVE CON-

TAINING VERLORT DATA.
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OUTPUT

TABLES -

TMHEDF

{TMHEDV)

TCBDF6

|TCBD VE )

A 32-LOCATION TABLE CON-

TAINING THE EDIT, SMOOTHING

A/_D S'HORT ARC PARAMETERS

UPDATED TO REFLECT THE MOVE.

A 601-LOCATION TABLE CON-

TAINING BERMUDA HIGH-SPEED

FFS-16 (VERLORT} RADAR DATA

UPDATED TO REFLECT THE MOVE.

METHOD

AFTE'R INITIALIZING AND DETER/_INING WHICH DATA TABLE

IS TO BE MOVED THIS PASS, R7M[V CCMPUTES THE RANGE LOCA-

TION OF THE LOWER LIMIT OF THE MOVE (I.E., THE LOCATION

OF THE FIRST COMPONENT OF THE FIRST POINT WF.'ICH IS NOT TO

BE MOVED OtJT OF THE TABLE). THE LOWER MOVE LIMIT MAY

HAVE ONE OF THE FOLLOWING VALUES -

A) IF EITHER EDIT HAS NET YET BEEN ENTERED OR ONLY

EDIT HAS BEEN ENTERED, R7MOV SAVES ALL BUT THE

OLDEST FIVE SECONDS IF DATA.

B) IF EDIT AND SHORT ARC HAVE BEEN ENTERED, R7MOV

USES AS THE LCWER I_O_E LIMIT THE SMALLER OF THE

FOLLOWING - THE LOCATICN OF THE FIRST COMPONENT

OF THE LAST POINT USED BY SHORT ARC (.LAR) OR THE

LOCATION OF THE FIRST COWPONENT OF THE FIRST DF

THE LAST FCUR POINTS IN THE DATA TABLE (LR-9).

C) IF EDIT AND SMCOTHING HAVE BEEN ENTERED, R7MOV

USES THE LOCATION OF THE FIRST COMPONENT OF THE

FIRST OBSERVATION OF THE LAST SMCOTtiED SPAN OF

DATA (LIXo)-3N).
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IF THE LONER MOVE LIMIT FALLS OUTSIDE THE DATA TABLE

OR EXCEEDS THE MAXIMUM MOVE ALLOWED, RTMOV RETURNS TO

IOHSBD WITHOUT ATTEMPTING TO I'CVE THE DATA TABLE. OTHER-

WISE, THE DIFFERENCE BETWEEN THE LOWER MOVE LIMIT AND THE

LOCATICN OF THE FIRST COMPONEI_T OF THE FIRST OBSERVATION

IN THE DATA TABLE DEFINES THE MOVE SIZE.

THE TIME OF THE FIRST OBSERVATICN IN THE DATA TABLE

IS THEN UPDATED TO REFLECT THE MOVE -

move size
t =t +
new old "3

AND THE DATA TABLE IS UPDATED.

R7MOV THEN ADJUSTS THE ECIT PARAMETERS AND THE PARA-

METERS USED BY THE PARTICULAR PROGRAM SELECTED TO PRO-

CESS THE DATA (SHORT ARC OR SI_COTHING) BEFORE RETURNING

THE IOHSBD-

USAGE

A}

B)

C)

CALLING SEQUENCE -

C(AC)= O IF THE FPS-16 DATA TABLE IS TO BE

MOVED

r = 1 IF THE VERLORT DATA TABLE IS TO

MOVED

TSX RTMOV,4

RETURN

STORAGE REQUIRED - 82 LCCATIONS

TIMING (7094) - .312+G(.014) MILLISECONDS,

WHERE _ IS THE t_UHBER OF

I]eSERVAT IGNS MCVED.
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40. RFRAC - REFRACTION CORRECTION SUBROUTINE FOR BERMUDA

HIGH-SPEED INPUT PROGRAM, IOHSBD

RFRAC APPLIES REFRACTIEN CORRECTION TC THE RADAR

OBSERVATION RECEIVED VIA THE HIGH-SPEED LINES FROM THE

BERMUDA VERLORT AND FPS-16 RADARS ON SUBCHANNELS 5 AND 6

OF THE DEC., (SEE FLOWCHART.)
@

INPUT

A} TAB LE S -

HBOI

HBOI

+I

+2

+3

+4

+5

+6

+7

INDN

TMSTCH

AN 8-LOCATION TABLE CCNTAINING THE

UNPACKED VERLORT AND FPS-I6 RADAR

DATA ARRANGE_ AS FOLLOWS -

VERLORT RANGE OBSERVATION

VERLORT AZIHUTH OBSERVATION

VERLORT ELEV/_TION OBSERVATION

FPS-16 CrY-TRACK INDICATICN

FPS-16 RANGE OBSERVATION

FPS-16 AZINUTH OBSERVATION

FPS-16 ELEVATION OBSERVATION

TIME TAG CF DATA IN FIXED POINT O.I

SECONDS, B35

A 1-LOCATION TABLE CCKTAINING THE

IDENTIFICATION OF RADAR DATA TO BE

PROCESSEO - 0 = VERLORT

I = AN/FPS-16

THE FIFTH AN£ SIXTH LOCATIONS OF

THIS 28-CELL TABLE CCt_TAIN THE

ADDRESSES OF THE STATION CHARACTER-

ISTICS BLOCK-I FOR AN/FPS-IO AND

VERLORT OATA, RESPECTIVELY
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B)

C)

CONSTANTS -

KCH233 OCT 233000000000 CHARACTERISTIC OF

233 OCTAL

KMNMSK OCT D00777777777

RFR3 DEC 24304. 461944

LIBRARY SUBROUTINES -

UISICO ST NE/COSINE ROUTINE

UI TAC 0 TANGENT/CCTANGENT ROUTINE
I

OUTPUT

HBOI, HBOI÷2 - TWO LOCATICNS OF THE HBOI TABLE CON-

TAINING THE CORRECTED RANGE AI_D ELEVATION CF THE OBSER-

VATIONt RESPECTIVELY.

METHOD

UPON ENTRY, RFRAC SAVES INDEX REGISTERS i AND 4. IT

THEN SETS UP FOR A VERLCRT PASS BY PLACING -5 IN INDEX

REGISTER I {THE CONTENTS OF IkDEX REGISTER I ARE LATER

USED TO OBTAIN THE BASE ADDRESS OF THE CORRECT STATION

CHARACTERISTICS BLOCK FOR THE TYPE OF RADAR DATA BEING

PROCESSED} AND CHECKS THE INDICATOR INDN FCR THE RADAR

TYPE. IF INDN IS NCNZERO, FPS-I6 BATA IS BEING PROCESSED

AND INDEX REGISTER I IS RESET FOR AN AN/FPS-16 (-4

_EPLACES THE -5 IN INDEX REGISTER i).

THE COMPLEMENT OF THE BASE ADDRESS OF THE STATION

CHARACTERISTICS BLOCK FOR THAT RADAR IS PLACED IN INDEX

REGISTER I. REFRACTICN CORRECTION IS THEN _PPLIED TO THE

RANGE AND ELEVATION USING THE FOLLOWING FORPULAS -
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-3
A) DR = .IL61466225 X i0

(n-l)
X

sin E

R - DR_

B) DE = IN-I) COT E

E - DE-----_E

WHERE N = INDEX OF REFRACTICN

l_I t" CRA.,_L IS _,.,_rr_'W_RTED Tn,v FIXED-PCINT FEET, B35, AND STORED.

IF THE CORRECTED ELEVATION IS LESS THAN ZERO, IT IS SET

EQUAL TO ZERO. OTHERWISE, IT IS CCNVERTED TC FIXED-POINT

RADIANS, BI4, AND STORED.

USAGE

RFRAC IS ENTERED FROM IOHSBD VIA THE CALLING

SEQUENCE AND EXITS TO IOHSBD VIA A TRA lt4.

A) CALLING SEQUENCE -

.ISX RF RAC t4

RETURN

B) STORAGE REQUIRED - 50 LOCATIONS

C) TIMING [T094) - 0.250 MILLISECCN_S, MAXIMUM

(NOT INCLUDING TIME REQUIRED

BY ULSICG AND UITACO)
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41. MFHSBD - MONITCR SUFFIX TO IOHSBD

MFHSBD DETERMINES WHETHER THE SENSE LIC-_.T PROGRAM

SHOULD BE QUEUED WITH THE CURRENT STATUS GF THE AN/FPS-16

AND VERLORT ON-TRACK BITS. {SEE FLOWCHART.)

INPUT

A}

B}.

COMMUNICATION CELL -

MCFVOT CONTAINS CURRENT STATUS OF VERLORT AND

AN/FPS-15 ON-TRACK BITS IN THE 34TH AND

35TH BIT POSITICNS, RESPECTIVELY.

PARAMETERS -

MNHSBD PRIORITY/ROUTINE NUMBER FOR MPHSBD.

MNSENS PRIORITY/ROUTINE NUMBER FCR MYSENS.

OUTPUT

A)

B}

TABLES -

TMBDSL A TWO-LOCATIEN TABLE CONTAINING AN INDI-

CATION OF THE ON-TRACK LIGHT TO BE

TURNED ON IN BIT POSITIONS 13 ANC 14 OF

THE FIRST LCCATICN. THE CCRRESPONDING

BIT POSITICNS OF THE SECONC WORD INDI-

CATE THE ON-TRACK LIGHT TO BE TURNED

OFF.

COMMUNICATION CELL -

MCBOTL SET NCN-ZERO TO INDICATE TFAT INPUT

TRAPS FROM BERMUDA ARE BEING RECEIVED.

METHOD

UPON RECEIVING CCNTROL FRCM IOHSBD, MFFSBC COMPARES

THE CURRENT STATUS CF THE VERECRT ANC AN/FPS-15 ON-TRACK
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INDICATORS WITH THEIR STATUS [N THE PREVIOUS ENTRY. IF

THEY HAVE NOT CHANGED SINCE THE PREVIOUS ENTRY, MFHSBD

EXITS TO MOPRIO AFTER SETTING NCBCTL NCN-ZERO TO SHOW

THAT BERMUDA INPUT TRAPS ARE BEING RECEIVEC.

IF A CHANGE IS INDICATED, MFHSBO SETS UP T_E TMBDSL

TABLE AND QUEUES THE SENSE LIGHT PROGRAM, MYSENS, WITH

THE CURRENT INFORMATION. MCBETL IS THEN SET NON-ZERO AND

CONTROL IS GIVEN TO MOPRIO.

USAGE

MFHSBD IS ENTERED FROM IOHSBD. IT TRANSFERS CONTROL

TO MOPRI O.

A) MACROS -

QENBA

QENBZ

TRNOF

B) STORAGE REQUIRED -

23 LOCATIONS

C) TIMING |7094} -

l) NO CHANGE IN STATUS CF CN-TRACK BITS,

0.024 M.ILLISECONDS

2) CHANGE IN STATUS CF CN-TRACK EITS,

0.148 MILLISECCNCS (INCLUDING TIME REQUIRED

FOR MOQUEU)
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42. LOW-SPEED INPUT

THE GEMINI PROGRA#MING SYSTEM ACCEPTS TEREE TYPES OF

LOW-SPEED TEI_ETYPE-FORMAT VIA THE. DCC- {I) SPACECRAFT

POSITICNAL DATA FRO_ THE RADAR SITES, (2) PCM SPACECRAFT

TELEMETRY DATA AND |3) SPECIAl. MESSAGES CO_POSED AT GOD--

DARD FOR MANUAL INSERTION. II_ GENERAL, MENITOR CONTROL

OF LOW-SPEED INPUT CCNSISI_S CF ACCEPTING, PACKING THE

TELETYPE CHARACTERS, AND STORING THEM IN TEMPORARY BUF-

FERS. WHEN ANY OF THESE TEMPORARY BUFFERS IS FILLED,

CONTROL I S GIVEN TO THE PROCESSING PROGRAMS WHICH CONVERT

THE DATA FROM TELETYPE FORMAT INTC A FORM SUITABLE FOR

COMPUTATIONS. THE INPUT PROCESSING PROGRAMS ALSO INTER-

PRET THE DATA AND PROVIDE INDICATICNS USED TO CONTROL

FURTHER DATA FLOW AND PROCESSING.

RADAR DATA

WHEN THE GEMINI SPACECRAFT COMES WITHIN RANGE OF THE

RADAR TRACKINS SIATICN, RAW RADAR VALUES OF RANGE, AZI-

MUTH, AND ELEVATION {WITH THE CORRESPCNDING GREENWICH

MEAN TIME) ARE SENT VIA TELETYPE TO GODDAR_ COMMUNICA-

TIONS AND CONTROL CENTER. THESE MESSAGES ARE THE PRIMARY

INPUT TO THE GEMINI PROGRAWMI_G SYSTEM WHEN THE SPACE-

CRAFT PASSES OI_T OF RANGE OF THE CAPE KENNECY RADARS.

THESE MESSAGES ENTER THE COMPUTER VIA SUBCHANNELS 14

THROUGH 29 OF THE DCC. EACH 5-BIT TELETYPE CHARACTER IS

STORED, RIGHT-JUSTIFIED, IN A SEPARATE COMPUTER STORAGE

LOCATICN. WHEN SIX SUCH CHARACTERS HAVE BFEN ENTERED THE

DCC REQUESTS A PROGRAM INTERRUPT CN THE SUECHANNEL SUP-

PLYING THE SIX CHARACTERS. THIS TRAP GIVES CONTROL TO THE

MONITOR TELETYPE INPUT TRAP PRCCESSOR, MTTTIN, WHICH PRE-
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FIXES A ZERO TO THE 5-BIT CHARACTER AND PACKS THE SIX

CHARACTERS IN A SINGLE WORD. THE DCC INPUT BUFFER FOR

THAT SUBCHANNEL IS NOW FREE T[ ACCEPT SIX MERE INPUT

CHARACTERS. WHEN MTTTIN HAS tACKED 60 CHARACTERS (I0

COMPUTER WORDS) THE DATA IS LEGGED AND CONTROL IS GIVEN

TO IOTTIN TO PROCESS THE DATA.

ON THE FIRST ENTRY TO MTTTIN FOR ANY IO-WORD-PACKED

OUTPUT BLOCK, A LOGGING TIME TAG MUST BE CCNSTRUCTEDo ON

THE LAST ENTRY TO MTTTIN FOR A IO-WORD BLOCK, THE BLOCK

IS LOGGED.

ENTRY TO IOTTIN IS MADE VIA THE MONITOR PREFIX,

MPTTIN, WHICH DETERMINES WHEN THE INPUT IS TELETYPE FROM

REMOTE SITES. MPTTIN EXTRACTS THE IOTTIN QUEUE ENTRY,

DETERMINES THE S_URCE AND, IF THE MESSAGE IS TELETYPE

FROM THE SITES, PREPARES THE INPUT PARAMETERS FOR IOTTIN.

IOITIN DETERMINES WHETHE_ THE MESSAGE IS ACCEPTABLE

(BECAUSE NGNRADAR TELETYPE MESSAGES, ALTHOUGH IGNORED IN

COMPUTER PROCESSING, ARE ALSO RECEIVED INTO COMPUTER CORE

STORAGE). RADAR MESSAGES ARE EXAMINED FOR VALIDITY, AND

VALID DATA IS CONVERTED INTO THE FORMAT REQUIRED FOR

LATER PROCESSING. THE INPUT RADAR DATA IS PROCESSED PAST

THE INPUT LEVEL ONLY AFTER TRANSMISSION HAS BEEN COM-

PLETED. TRANSMISSION MAY BE COMPLETED TWO WAYS - IT) AN

END-OF-TRANSMISSION SIGNAL IS RECEIVED OR (2) EIGHT

MINUTES HAVE PASSED SINCE THE BEGINNING OF TRANSMISSION

AND END-OF-TRANSMISSIGN IS FCPCED. THE FIRST IS THE

RESPONSIBILITY OF IOTTIN. PROGRAM CONTROL INITIATES

ACTION WHEN AN END-OF-TRANSPISSION MUST BE FORCED. IOTTIN

EXITS TO THE MONITOR SUFFIX, MFTTIN, WHICH CONTROLS THE

PROCESSING FLOW. PROGRAI v CONTROL IS SET FOR THE EDITING

PROCESSING PROGRAM, EOLEDI, IF TRANSMISSION IS COMPLETE.
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SINCE SEVERAL STATIONS MAY PROVIDE SIMULTANEOUS

RADAR DATA FOR THE LOW-SPEED INPUT PROGRAMS, BOTH BECAUSE

OF SIMULTANEOUS TRACKING BY TWC CR MORE R_DARS AT DIFFER-

ENT LOCATIZNS AND BECAUSE RADAR DATA IS PRESERVED AT THE

SITE ON PAPER TAPE FOR LATER TRANSMISSION CR RETRANSMIS-

SION, MTTTIN IS CAPABLE OF HANDLING SIMULTANEOUS INPUT

FROM MANY STATIONS. REFER TO DATA FLOW DIAGRAM FOR THE

MONITOR CONTROL OF LOWSPEED TELETYPE INPUT RADAR

MESSAGES.

PCM MESSAGES

RAW DATA RECEIVED FROM THE SPACECRAFT _ND PROCESSED

BY THE ON-SITE COMPUTER ARE SENT TO GCDDARD VIA TELETYPE

FOR CONVERSION TO ENGINEERING UNITS.

IOTTIN GATHERS THE DATA RECEIVED IN I0 WORD SEGMENTS

FROM MTTTIN AS DESCRIBED ABOVE. WHEN THE MESSAGE IS

DETERMINED TO BE A PCM MESSAGE, THE MESSAGE HEADER IS

EXAMINED. THE INFORMATION FROM THE HEADER IS FORMATTED

FOR AN ON-LINE MESSAGE. IF THERE _RE NO DESTRUCTIVE

ERRORS IN THE HEADER, DATA COLLECTION IS CENTINUED.

IOTTIN WILL HALT COLLECTION WHEN EITHER A I_EW MESSAGE IS

RECOGNIZED OR THE AMOUNT OF D_TA EXCEEDS TH'E EXPECTED

AMOUNT FOR THE MESSAGE FORMAT.

IF A DESTRUCTIVE ERROR IS RECEIVED, A CELL IS SET

FOR MFTTIN TO QUEUE AN ERROR MESSAGE ON-LINE.

AT THE COMPLETION OF A MESSAGE, THE INFORMATION IS

STORED IN A STACK TABLE FOR HANDLING BY OTFER PCM PRO-

CESSORS. A C.ELL IS SET FOR PFTTIN TO QUEUE THE HEADER

INFORMATION MESSAGE _N-LINE.
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MANUALLY INSERTED MESSAGES

SPECIAL MESSAGES MAY BE PREPARED, ACCORDING TO A

PRESCRIBED AND RIGID FORMAT, FOR DIRECT ENTRY INTO THE

COMPUTER VIA LOW-SPEED SUBCHAhNEL 30 DF THE CCC. THESE

MESSAGES PROVIDE A MEANS WHEREBY THE GEMINI PROGRAMMING

SYSTEM MAY BE PROVIDED WITH (I) THE GREENWICH MEAN TIME

OF LIFTOFF, (2) AN ABORT/ORBIT DECISION, (3) AN R AND A V

VECTOR WITH THE CORRESPONDING TIME, (4) THE NUMBER AND

TIME OF RETROROCKET FIRITNG, AND M_NY OTHER MESSAGES TO

EXTEND THE FLEXIBILITY OF THE SYSTEM AND/OR PROVIDE A

MEANS OF PROTECTION AGAINST FAILURE IN THE PRIMARY INFOR-

MATION SOURCE.

THE MANUALLY INSERTED MESSAGES ARE PUNCHED ON PAPER

TAPE "i_NSTANDARD TELETYPE CODE AND ARE FED INTO THE COM-

PUTER VIA SUBCHANNELS 29 OR 30. THE PAPER TAPE MES-

SAGES ARE PROCESSED BY MTTTIN IN THE SAME MANNER AS

STANDARD RADAR TELETYPE INPUT, WITH ONLY ONE MINOR DIF-

FERENCE. WHERE 60 TELETYPE CHARACTERS (I0 PACKED WORDS)

MUST ACCUMULATE BEFORE PROCESSING RADAR D_TA, TF,E NUMBER

OF PACKED WORDS REQUIRED FOR FROCESSING MANUALLY INSERTED

MESSAGES IS INITIALLY SIX, AND MAY HAVE ANY VALUE LESS

THAN SIX. FOR MANUALLY INSERTED MESSAGESt MTTTIN QUEUES

THE MANUAL INSERTION PROGRAM IVPMANI. THE MONITOR PREFIX,

MPMANI, GIVES CONTROL TG ITS _ROCESSOR IOMANI.

MONITOR CONTROL OF MANUAL INSERTION IS CONCERNED

WITH MAINTAINING THE VARIABLE LENGTH OF THE INPUT TABLE

TD ALLOW PROCESSING WHEN THE IvESSAGE IS AVAILABLE. AFTER

IOMANI HAS SUCCESSFULLY PROCESSED AN INSERTED MESSAGE,

THE SUFFIX RECEIVING CONTROL MUST PROVIDE CCNTROL FUNC-

TIONS BASED ON THE INFORMATIEI_ RECEIVED. TFESE VARY FROM
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THE TURNING ON OF THE LAUNCHLIGHT ON THE OPERATIONSCON-

TROL CONSOLEAND THE STORING EF LIFTGFF TIME IN THE
RESTART TABLE FOR THE GMT OF LIFTCFF MESSAGETO THE INI-

TIATING OF THE PHASE CHANGESEQUENCEFOR TI-E RETROFIRE

MESSAGE. FOR EVERY EXIT FROM IOMANIt EXCEPT TO MFMANI ON
AN INCOMPLETE MESSAGE,AN ON-LINE MESSAGEIS PROVIDED

WHICHDESCRIBES THE INFORMATION RECEIVED BY IOMANI.
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DATA FLOW - TELETYPE INPUT RADAR MESSAGES

TELETYPE FORMAT

RADAR DATA FROM

19 TRACKING STATIONS

__J____
TMTIXX: I i

6-WORD 2
TABLE --

CONTAINS 3

SIX 5-BIT 4

TELETYPE
5

CHARAC'fERS _

AASXX:

10-WORD

TABLE

CONTAINS

SIX PACKED

TTY CHARACTERS

PER WORD

551s61sT158Jsgl o

DCC TRAP OCCURS

WHEN TMTIXX IS FULL

\
INPUT

MOVES DATA_

AND SETS /

I.N DICA TORS /

OUTPUT

N = DCC SUBCHANNEL

14<_N< 29

XX = INTERNAL STATION

NUMBER

/

TMRMXX:

203-WORD

TABLE, THREE
WORDS FOR

PREFACE, 200
WORDS FOR

TO50 r'x
MESSAGES OF I "_ll,

I_NPUT

B INDICATOR FOR

MNTTIN TURNE D ON

/-- .... WHEN AASXX IS FULL
S OR WHEN 8 MINUTES

/ PASSWITHNO END

I MPTTIN: _ • OF TRANSMISSION

ETS CO N T ROE S,)-----..--I

PARAMETERS l I

FOR 10TTIN / 10TTIN ENTRY

_ END OF

10TTIN: _TRANSMI SSION

EXAMINES, _TPR)

CONVERTS,

_/_ STORESINPUT DATA

OUTPUT t

/" MFTTIN: _
/ (SET_ROLS, \

\QUEUES EDIT & /

\ ON-L,NEMSG./

INPUT TO EDITING

P ROGR A,_ WHEN

TRANSMISSION

COMPLETE.
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43. MTTTIN - MONITOR TTY INPUT TRAP PROCESSOR

MTTTIN SERVICES TRAPS RESULTING FROM DATA ON THE 17

TTY INPUT SUBCHANNELS, 14 THRCUGH'30, OF THE DCC. MTTTIN

PACKS AND STORES THE INPUT FRCM EACH SUBCH_NNEL IN THE

ASSOCIATED STATION BLOCK AND, WHEN THE BLOCK IS FILLED,

LOGS THE INPUT DATA. MTTTIN ALSC GUEUES THE MONITOR PRE-

FIX TO IOMANI OR IOTTIN WITH THE TTY LINE NUMBER PRO-

DUCING THE INPUT TRAP. {SEE FLCWCHART.)

INPUT

ON ENTRY TO MTTTIN, THE CECREMENT OF THE ACCUMULATOR

MUST CCNTAIN THE NUNBER OF THE DCC SUBCHANNEL PRODUCING

THE TRAP, AND THE ADDRESS OF THE ACCUMULATCR MUST CONTAIN

THE LOCATICN OF THE INPUT TTY DATA (T_4TIOI, TMTI02, ...

OR TMTIIT).

A) TMTI01 THRU

TMTII7

L OF THESE 6-CELL INPUT BLOCKS

MUST CCNTAIN THE INPUT TTY CHAR-

ACTERS. INPUT CN SUffCHANNEL 14 IS

STOREC IN TMTIOI, WHERE 01 IS THE

LINE NUMBER FOR TTY INPUT ON SUB-

CHANNEL 14 . . . INPUT ON SUB-

CHANNEL 3,0 IS STOREE IN TMTII?,

WHERE 17 IS THE LINE NUMBER FOR

TELETYPE INPUT ON SUBCHANNEL 30.

SUBCHANNELS 14 THRCUGH 20 ARE

USED FOR RADAR INPUT AND SUB-

C_ANNEL 30 IS USED FOR MANUALLY

INSERTED DATA. HOWEVER, IF SUB-

CHANNEL 29 IS USED WITH SENSE

SNITCI_ 3 DOWN, THEN SC 20 IS

189



VOL II MCNITOR AND I/O PROGRAMS

B) TMTTIN

C) TM8.3M

D ) MC HF SC

BEING USEO FOR MANUAL INSERTION.

18-WORD TABLE, ORDERED SEQUEN-

TIALLY BY LINE NUMBER {SUB-

CHANNEL NUMBER MINUS 13), WITH

ONE CELL ASSIGNED TO EACH OF.THE

I? I NFUT LINES. THE ADDRESS OF

THE T_TTIN ENTRY CONTAINS THE

LOCATIEN CF THE AASXX BLOCK FOR

'EACH LINE, THE DECREMENT CONTAINS

THE NL_BER OF WOR_S TO BE ADDED

TO THE AASXX BLOCK BEFORE THE

BLOCK IS FULL AND EITHER IOTTIN

OR IOMANI IS ENTEREC.

CONTAINS THE NUMBER OF 8-I/3

MILLISECOND INTERVALS ELAPSED

SINCE THE LAST EXACT HALF-SECOND.

CONTAINS CURRENT C-MT IN FIXED-

POINT HALF-S ECCNDS.

OUTPUT

OLTPLT FROM MTTTIN CONSISTS OF AN ACCUMULATION OF

TTY INPUT CHARACTERS, PACKED SIX CHARACTERS PER 7094

COMPUTER WORDt AND STORED IN THE OUTPUT BLOCK DEFINED IN

THE ADDRESS OF T_TTIN. EACH ITY INPUT SUBCH_NNEL HAS A

SEPARATE BLOCK FOR THIS PURPOSE, FOR EXAMPLE IN AASXX,

WHERE XX IS THE NUMBER (IF THE ASSOCIATED LINE NUMBER.

LINE NUMBER I IS THE EQUIVALEI_T TC SUBCHANNEL 14, ETC.

THE ADDRESS OF TM.TTIN GIVES TFE LOCATION OF THE OUTPUT

BLOCK FOR THE CORRESPONDING LINE NUMBER. HOWEVER_ IN ONE

CASE THE LINE NUMBER WILL NOT CORRESPOND WITH T_E OUTPUT

BLOCK LOCATION. IF A TRAP OCCURS ON SUBCHA_NEL 2g (LINE

L6) AND SENSE SWITCH 3 IS DOWN, THE INPUT DATA IS MOVED
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FROM THE TMTII6 INPUT BLOCK TC THE AASI7 INSTEA_ OF AASI6

OUTPUT BLOCK.

LOGGING IS RECUIRED WHEN AN AASXX BLOCK IS FULL AND

IS READY FOR PROCESSING BY IOTTIN OR IOMANI. WORDS IN THE

BLOCK WHICH HAVE BEEN LCGGED _RE NOT LOGGED AGAIN.

I

. ME THOO

TELETYPE CHARACTERS ARE RECEIVED ON CCC SUBCHANNELS

[4 THROUGH 30 ANO ARE STORED, ONE CHARACTER PER 7094 COM-

PUTER WORD, IN A 6-CELL BLOCK CORRESPONDING TO THE SUB-

CHANNEL INVOLVED. EACH CF THE 17 SUBCHANNELS FAS ITS OWN

6-CELL BLOCK - TNTIOL, TMTI02, ... T_TI17.

WHEN [NE OF THE TMTIXX INPUT BLOCKS BECOMES FULL, A

TRAP OCCURS AND CONTROL IS TRANSFERRED TO MTTTIN VIA

MORTCC. MTTTIN SETS IHE NECESSARY CONDITIONS TO MOVE DATA

FROM THE INPUT BLOCK TO THE OUTPUT BLOCK {_ASXX). MTTTIN

EXAMINES THE SIGN POSITION OF THE TMTTIN ENTRY TO DETER-

MINE IF CONTROL WORDS FOR SUBSEQUENT LOGGING ARE RE-

QUIRED. WHEN i HE SIGN IS NEGATIVE, CONTROL WORDS ARE

REQUIRED, AND MTTTIN SAVES I) THE DECREMENT OF THE

TMTTIN ENTRY, INDICATING THE I\UMBER CF NEW WORDS REQUIRED

TO FILL THE AASXX BLOCK AND, THEREFORE, THE NUMBER OF

_ORDS TO BE LOGGED BY NSLOGG WHEN THE BLOCK IS FULL AND

READY FOR PROCESSING BY IDTTIN OR IOF_ANI, AND 2) THE TIME

OF THE TRAP OF THE FIRST NEW WORD PLACED IN THE AASXX

BLOCK. MTTTIN SETS THE SIGN CF THE TF'TTIN ENTRY TO

POSITIVE INOI_.ATING THE LOGGING CONTROL WORDS I-AVE BEEN

SET. THIS SIGN REMAINS POSITIVE UNTIL THE A_SXX BLOCK HAS

BEEN FILLED A_'_D LOGGED.
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AFTER ALL NECESSARYCCNDITIENS H_VE BEEN ESTAB-

LISHED, MTTTIN PACKS THE SIX INPUT CHARACTERSIN A SINGLE

WORDAND STORES THE WORD IN THE APPROPRIATE ENTRY IN THE

OUTPUT BLOCK (AASXX) DETERMINED BY THE TMTTIN ENTRY.

MTTTIN THEN DETERMINES IF THE _ASXX BLOCK IS FULL AND

READY TO BE PROCESSED BY TESTING FOR A ONE IN THE DECRE-

MENT OF THE APPROPRIATE ENTRY" IN TMTTIN. IF THE DECRE-

MENT DOES NOT EQUAL ENE, THE BLOCK IS NOT FULL. MTTTIN

THEN REDUCES THE DECREMENT BY CNE, INDICATING ThE NUMBER

OF WORDS NOV_ REQbIRED TO FILL THE AASXX BLCCK, AND

TRANSFERS CONTROL TO MOPRIO.

IF THE DECREMENT ECUALS ONE, THE BLOCK IS FULL AND

READY TO BE PRCCESSED BY EITHER IOTTIN OR IOMANI. MTTTIN

QUEUE'S THE APPROPRIATE PROCESSOR WITH THE LINE NUMBER

ASSOCIATED WITH THE BLOCK. (THE LINE NUMBER IS PLACED

IN THE DECREMENT OF AATTY.) D_TA IN THE AaSXX BLOCK THAT

MAS NOT LOGGED PREVIOUSLY IS _CW LOGGED, THE TMTTIN ENTRY

IS SET TO NE3ATIVE AND CONTROL IS GIVEN TO ROPRIO.

USAGE

MTTTIN IS ENTERED FROM MORTCC FOLLOWING A TRAP ON

SUBCHANNEL 14 THROUGH 30 AND EXITS TC MOPRIC.

A) TABLES -

TMTTIN

TMTIOI, -... T_TIL7

AASOl,. ... AASL7

B} COMMUNICATICN CELL -

MC HF SC

C) PARAMETER -

MNTTIN

D} MACRO -

QLEUE
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El SUBRObTINE -

MSLOGG

F) TIME REQUIRED -

MINIMUM - 0.133

MAXIMCM - 0.631

G) STORAGE

MI LLISECCND

MI LLI SECCND

REQUIRED - 254 LCCATIONS.
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44. MPTTIN - MONITCR PREFIX TO IOTTIN

MPTTIN ESTABLISHES CONTRCL INFUPM, AT ICN FOR USE BY

IOTTIN WHEN LOW-SPEED INPUT CVER'DCC SUBCH_NNELS 14

THROUGH 29 RESLLTS IN EITHER CF THE FCLLOWING TWO CONDI-

TIONS -

A) AN INPUT BLOCK IAASOI THROUGH AASIG) BECOMES

FULL AND PROCESS|NG IS REQUIRED.

B} A RADAR STATIEN EXCEEDS THE APPROXIW, ATE 8-MINUTE

REPORTINS INTERVAL 4ITH NO END-OF-TRANSMISSION

SIGNAL.

|SEE FLONCHART.}
. T,

INPUT

INPUT TO MPITIN INCLUDES A _UEUE WORE WI-OSE DECRE-

MENT CCNTAINS THE LINE NUMBER |SU_CHANNEL t_UMBER MINUS

13} FOR THE INPUT BLOCK OR WHESE ADDRESS CCNTAINS THE

INTERNAL STATICN NUMBER OF A PADAR STATICN WPICE MUST BE

FORCED TO END TRANSt_ISSION.

UUTPUT

OUTPLT FROM MPTTIN IS EITHER CF THE FCLLOWING -

A) LINE NUMBER (SUBCHAIxI_EL NUMUER MINUS I3} FOR THE

INPUT BLOCK TO BE PRCCESSED IS PLACED IN THE

DECREMENT CF THE AC.

B} INTERNAL STATION NUIVBER CF RADAR STaTICN EXCEED-

ING 8-MINUTE TRANSPISSIEN INTERVI_L IS PLACED IN

ADORE SS OF NCISTN.
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METHOD

THE QUEUE WORDFOR MPTTIN IS TAKEN FROMTHE QUEUE

TABLE AND STOREDIN ATNC. FRCWATNO, THE WORDIS PLACED
IN THE AC AND TESTED AS FOLLCWS-

A) IF THE ADDRESSPORTIEN IS ZERO, CEkTROL IS GIVEr
TO IOITIN TO PROCESSTHE INPUT BLCCK IDENTIFIED

BY THE LINE NUMBERCENTAINED IN TFE DECREMENT.

B) IF THE ADDRESSIS NE_ZERO, END OF TRANSMISSION
MUST BE FORCED'AND CENTRCL IS GIVEN TO IOSTPR.

THE INTERNAL RADARSI_aTICN NUMBER, a (ATNO),

IS STORED IN THE ADDRESSCF MCISTN.

USAGE

MPTTIN IS ENTERED FRON WOPRIC AND EXITS TO EITHER

IOTIIN OR IOSTPR.

A) STORAGE REQUIRED -

II LOCATICNS

B) MACROS -

TRNON

QENBZ

UNQUE

QENBA
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o***°,l°O*,,,**

EhTER •

*,,*,***°*l*,.,

MPTTIK
H,.H.III,,.,*

MhTT|_

le,,l.,,°,..,,I."

II*'*'''''OHHI.

QENSZ
• |C[$_LEI *

I.l,*,,,,o,,,,**l

*l°**°,*,,*Jo°° I

U_CUE _Nrrl_ *• INrC LCCATIC_ •

MN_

**.*I..,,,**jQI* °

EITHER (1) OR (2):

(L) D(ATNO) - LI_\'E NO. OF

INPUT BLOCK TO BE

PltOC ESSED (OBTAINED
FI_OM LOC.._-_-TTY Of-"

MTTTtN_

(2) A(ATNO) : I_TERN_.I,

STATION NO. OF STATION

TO BE FOI_C['D TO END

TtL_.NSM 15_IL)N (OBTAINED

FROM LOCo D_ OF' .MSTICK)

(ENABLE]
• *

• E_TRY TE *hO

• FC_CE ENO CF *

• TrA_S. • ........................................................

• NCt-O) •

;ES

• SET I_TE_NaL" IorTIN PROC
• STa _O. " LO_-SPEEO UY • EXIT *

IOTTIN *_ET. •• A{ar_C) I_r_, F_3_ GE_

_{_ClSr'_l _A3A_ ST_ *1*o,*.**,*,.1*

,,,,°.,,,,,°,,.

ICT_[:, • I0$TP_
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45. IO[TIN - LOW SPEED TTY I_PUT PROGRAM

IOTIN PROCESSES DATA RECEIVED OVER TTY LINES SENT

BY RADAR OR TELEMETRY SITES. D'ATA IS SENT FROM SITES VIA

TTY CIRCUITS AT 6 GR I0 CHARACTERS PER SECZNC.

AT GODDARD, THE 16 TTY LINES TERMINATE IN SUBCHAN-

NELS OF THE DEC. AS EACH 5-BIT TELETYPE CHARACTER IS

RECEIVED, IT IS STORED I'N LOW-ORDER FOSITICNS |31 TO 35)

OF A COMPLTER WORD WHOSE LOCATICN IS SPECIFIED BY THE

SUBCHANNEL'S ADDRESS REGISTER. AS EACH WORE IS STORED

THE ADDRESS REGISTER IS INCRENENTED. AFTER SIX CHARAC-

TERS ARE ENTERED IN A T_TIXX _LCCK (I<XX<I6), THE ADDRESS

REGISTER IS RESET AND A DCC GENERATED TRAP OCCURS. COM-

PUTER PROCESSING IS THEN INTERRUPTED, AND MTTTIN IS

ENTERED. MTTTIN PACKS THE SIX CHARACTERS (EACH WITH A

LEADING ZERO) IN ONE 36-BIT CCMPUTER WORD. THIS WORD IS

STORED IN THE APPROPRIATE IO-WCRD AASXX BLOCK ASSIGNED TO

THE SUBCHANNEL CAUSIr_G THE TRAP (l<XX<16). WHEN THE

LO-WORD BLOCK IS FILLED, THE TELETYPE LINE NUMBER ASSOCI-

ATED WITH THE BLOCK IS PLACED IN THE DECREMENT OF CELL

AATY, AND MPTTIN IS QUEUED.

IN ALL RADAR MESSAGES_ TIME IS IN GMT _ND ELEVATION

ANGLES OF OBSERVATICNS BELGW THE HORIZCN ARE IN COMPLE-

MENTED FORM E.G.,-I0 DEGREES WILL ECUAL 350 DEGREES.

IOTTIN RECEIVES INPUT FRCW [NE AASXX 8LCCK AT A

TIME. IT SCANS •ALL CF THE DATA TC DETERMINE WHETHER IT IS

A RADAR MESSAGE GIVING SPACECRAFT POSITION DATA OR A PCM

TELEMETRY MESSAGE CENTAINING SPACECRAFT INFORMATION.

UPON RECOGNITICN, £NE CF THREE SEPARATE AN_ DISTINCT

SECTIONS OF THE PROGRAW IS ENTERED TO PROCESS ThE DATA.
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THESE SECTIONS WILL BE DESCRIEED INDIVIDUALLY GN THE

THE PAGES TO FOLLOW. (SEE FLCWCHART.)

INPUT

A)

B)

ALL SECTIONS

THE AC CONTAINS THE TELETYPE LINE NUMBER ASSO-

CIATED _ITH THE IO-wCRD (60 CHARACTER) AASXX

PUT BLOCK.

RADAR

I) TMTIAC

2) TMFRBK

3) LTINB

A 19-WORD TTY ACCEPTABILITY TABLE,

CNE ENTRY FOR EACH RADAR STATION

ORDERED @Y INVERSE INTERNAL STATION

NUMBER. ENTRIES CONTAINING A ZERO

INDICATE ACCEPT MODE A NCNZERO

INDICATES NEN-ACCEPT MCCE. ENTRIES

CAN BE SET MANUALLY BY IOTTIN IF SS5

IS DOWN AND THE INTERI_AL STAT ION

NUMBER {CCTAL) IS ENTERED VIA -/'094

CCNSOLE.

12-WORD TABLE USE_ TO ASSIGN A

TMRMXX RADAR MESSAGE @LOCK WHEN A

STATICN STARTS TRANSMISSION.

A I9-WCRC IOTTIN LOG TABLE, ONE

ENTRY FOR EACH RADAR STATICN ORDERED

BY INVERSE INTERNAL ST_TICN NUMBER,

TO INDICATE REPORTING STATION'S

STATUS. ZER_ INDICATES STATION HAS

NOT BEEN TRANSMITTING, ZERO INDICA-

CATES A STATION IS CURRENTLY TRANS-

MITTING. THE ACCRESS PORTION OF THE

ENTRY REFEREhCES A ST_TICN'S

ASSISNED TMRMXX BLOCK, THE DECREMENT
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4)

5)

CONTAINS A STATION'S OUTPUT STORAGE

INDEX. WHEN THE DECREMENT IS GREA-

TER THAN I, THE STATIEN'S ASSIGNED

TIVRMXX IS NOT FULL, WI-EN IT EQUALS

It THE BLOCK IS FULL. WHEN TI_E

BLOCK IS FULL AND THE ENTRY_S SIGN

IS POSITIVE, THE OVERLAY FEATURE IS

BEING EMPLOYED TO PERMIT IOTTIN TO

PLATE THE SO RAGAR MESSAGES CON-

TAINING THE HIGHEST ELEVATIONS IN

THE TMRMXX BLOCK. IF TEE SIGN IS

NEGATIVE, THE OVERLAY FEATURE IS

SUPPRESSED.

AFTER APPRCXIMATELY 8 MINUTES,. RADAR STA-

TIONS ARE FORCED TO END TRANSWISSICN I.E.,

NO MORE DATA WILL BE ACCEPTEC FROM ThAT STA-

TION UNTIL ANOTHER BEGIIxNING CF TRANSMISSION

IS RECEIVED.

PCM

NO OTHER INPUT IS RECUIRED.

OUTPUT

A} ALL SECTIONS

D(TMTTIN+XX) INDICATES THE NUMBER OF NEW WORDS

NEEDED TO FILL AASXX BLOCK, WHERE SS = TELETYPE

B)

LINE NUWBER,

RADAR

I) MQ CONTAINS INTERNAL STATION NUMBER OF

THE REPORTING STATION THAT F_AS

BEGUN TRANSMISS IEN.
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2)

..:.

3. , TMRMXX

CONTAINS THE INIIIAL LOCATION DF TMRMXX

BLCCK ASSIGNED TO THE REPORTING STA-

TTCN WHEN TRANSMISSICN ENDS.

203-WORD TABLE CCNTAINING TIME,

RANGE, AZIMLrTH, AND ELEVATION FOR

UP TO 50 RADAR I_ESSAGES, WHERE

TMRNXX FORMAT IS AS FOL-

A ) WORD t

B) WCRD 2

l<XX<I2.

LCWS -

C) WCRD 3

D) WORD 4(N-I) + 4

CENTAINS INTERNAL STA-

TICN NUMBER IN ADDRESS

ACCRESS CENTAINS CUR-

RENT NUMBER OF RADAR

MESSAGES PLACED IN

RADAR BLOCK (COUNT IN

EXCESS CF 50 INDICATES

THE NUMBER OF OVERLAID

MESSAGES PLACED AT THE

TOP OF THE RADAR

BLDCK., THE CECREtIENT

CCNTAINS THE OVERLAY

INCE×.

BL_NK (SET BY EDIT TO

CCNTAIN t ).
o_

CCNTAINS C MT OF OBSER-

VATION, MINUTES IN

ACDRESS, SECONDS IN

DECREMENT, IT IME IS

• INCREMENTED BY 24

HCURS CR MULTIPLE

THEREOF, WHEN MESSAGE

TIME IS aT LEAST 24
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C) PCM

I)

E) WORD 4(N-I) + 5

F)

G)

WORD 4(N-I) + 6

WORD 4(N-I)+ I

HOURS EEHINC CURRENT

TIME).

CENTAINS RANGE IN

GEMINI UNITS

CCNTAINS AZIMUTh IN

RAOIANS

CCNTAINS ELEVATION IN

RADIANS, WHERE N IS< I

AND < 50

TMPCMO A IO0-WCRD TABLE CCNTAINING FEADER

INFORMATICN AND AVAILABLE NUMBER OF

PARAMETERS TC BE CALIEpATEC DEPEND-

ING UPON THE INPUT FORMAT NUMBER.

WORD I.

I_EADER

FORMAT NUMBER - INTERNAL FORMAT f_UMBER IN

BINARY.

2. SEQUENCE NUIVBER - BCD-SIGN B[T ON INDICATES

INVALID.

3. MODE INDICATOR - BCD-SIGN BIT GN INCICATES

INVAL ID.

4. STATION ID - INTERNAL STATION NUMEER - BINARY

0 INDICATES INVALID.

5. G. E. T. (GROUND ELAPSED TIME) - FOURS - BINARY

6. G. E. T. - MINUTES - BINARY

7. C,. E. T. - SECCNDS - BINARY

8. S. E. T. (SPACECRAFT ELAPSED TIME) UNITS OF 125

MILLISECONDS - 24 BIT _INARY.

9. TR (TIME OF RETROFIRE GIVEN IN CNECARC FORMATS

ONLY) UNITS OF 125 MILLISECONDS - 24 BIT BINARY.
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PARAPET ERS

(A) CENTINGENCY FORMATS

WORD I0 - BLANK (NCT USED)

WORDS 1I-150 - 8 BIT BINARY PARAMETERS.

|B} CNBOARD FORMATS

WORDS tO-15U - 24 BIT BINARY PARAMETERS WITH BIT

! OF IHE 24 BIT WCRD AS A SIGN 81T.

(C} ERROR CCOES

BIT S- ON INDICATES A PARITY ERRCR.

81T I - ON INDICATES MISSING DATA.

2) TIvBCII, T_BCI2R 51 WCRD B CORE COMMCN ALTER-

TMBCI3, T_BCI4_ hATING BCI TAELES FOR ONLINE
mlm

FRINT MESSAGE INDICATING.

{A) WHETHER THE FESSAGE WAS PROCESS E_ OR

REJECTED.

{B) THE TRANSMITTING STATION - PRINTED IN

TTY CCTAL IF INVALIC.

{C) FORMAT NUMBER - PRINTED II_ TTY OCTAL IF

I NVALI D.

(O} MODE INDICATCR - PRINTED IN TTY OCTAL IF

I NVALI D.

IE) WHETHER G. E. f. WAS VALIB OR NOT

{F) SEQUENCE NUMBER - PRINTEC IN OCTAL.

{G) NUIVBER OF PARITY ERRGRS.

(H) NUMBER OF LCST MINOR FRAMES.

{I) NUMBER OF LCST I_AJOR FRAMES.

METHOD

THE DESCRIPTIEN OF IDTTI_ FCLLOWS THE PROGRAM LOGIC

AND IS DIVIDED INTO MESSAGE RECCGNITICN, STANDARD RADAR,

HEXADECIMAL RADAR, AND PCM TEtEMETRY SUMMARIES.
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A] MESSAGE RECOGNITION

CN ENTRY, IOTTIN SCAI_S THE ENTIRE I0 WORE AASXX

FEED, FIGURES, OCTAL 103333), A _EGINNING OF A

HEXADECIMAL MESSAGE ER PART OF A MAJOR SYNC

IN A PCM MESSAGE, (<C_, CARRIAGE RETURN, LINE

FEED, OR OCTAL 0210}.

BRM

THE 34TH OR 38TH CHARACTER IS TESTEC FOR A CAR-

RIAGE RETURN, IF IT IS,THE MESSAGE IS A STANDARD

RADAR MESSAGE AND WILL BE PROCESSEC BY THE RADAR

"SECTION. THE 26TH, 27TH, AND 28TH CHARACTERS
I

ARE TESTED FOR Al<----, LETTERS, CARRIAGE RETURN,

LINE FEED (OCTAL 370210}. IF PRESENT, THE MES-

SAGE IS A PCM TELEMETRY SUMMARY AI_C WILL BE PRO-

CESSED BY THE PCM SECTION.

LINE FEED

THE 36TH CHARACTER IS TESTED FOR A CARRIAGE

RETURN. IF PRESENT, THE MESSAGE IS PROBABLY A

HEXADECIMAL RADAR MESSAGE ANC CONTROL IS TRANS-

FERRED TO THE HEXADECIMAL SECTIGN. IF THE 36TH

CHARACTER IS NOT A CARRIAGE RETURN OR IF THE

HEXADECIMAL PRCCESSII_G ENCOUNTERS BAD PARITY,

IT IS ASSUMED TO BE PaRT OF A PEW MESSAGE. IF

THERE iS AN INCOMPLETE ONE FOR TFIIS LINE, ThE

DATA IS SAVED UP TC THE WORD CONTAINING THE NEXT

LINE FEED.

CN EXISTING, IOTTIN I_CVES THE PART CF THE AASXX

BLOCK NOT CHECKED TO THE TOP OF ThE BLOCK, SETS

THE TMTTIN ENTRY FOR THIS LINE TO TI_E NUMBER OF
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B)

NEW WCRDS NECESSARY TC REFILL THE _LOCK [i0

MINUS NUMBER OF WORDS SAVED) AND TRANSFERS TO

MFTTIN.

PCM

THE PCM SECTICN GOES THRCUGH FOUR _ASIC

PRO_,E SSE S.

DATA CCLLECTION

DATA VALIDATICN

SYNC CHECKING

OUTPUT

I. DATA COLLECTION

DATA IS SAVED IN 50 WORD LOSXX BLOCKS.

THERE ARE I0 OF THESE BLOCKS SPARED BY ALL

l? INPI_T LINES.

AS DATA COWES IN CVER EACH TELETYPE LINE,

A CHECK IS MADE [F THE LOSAV TABLE FOR A

MINUS CNE IN THE DECREMENT. THIS INDICATES

A FREE BLOCK AND IT IS THEN ASSIGNED TO THE

TELETYPE LINE BY MEANS OF THE LLTRA TABLE.

AS EACH PCM MESSAGE IS COMPLETED CR REJECTED

THE BLCCK IS FREED FOR REUSE. WHEN A NEW

BRM IS RECOGNIZEE OR WHEN THE NUMBER OF

CHARACTERS SAVED ECU_LS THE NUMBER EXPECTED

FOR THAT FORMAT, THE PROCESSING CONTINUES

TO THE VALIDATICI_ AN0 OUTPUT SECTIONS.

2) DATA VALIDATION

I_EADER

(A) THE FORMAT NUIVBER MUST BE ONE OF A PRE-

DETERMINED SET OR THE MESSAGE WILL BE

REJECTED.
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(B) THE STATION IDENTIFICATICN IS CHECKED

AGAINST A PREDETERMINED SET. WHEN A

VALID ID IS FOUND, THE INTERNAL STATION

NUMBER IS PLACED IN THE CUTPUT TABLE.

IF THE ID IS INVALID, IT IS PRINTED ON-

LINE AI_D A ZERO IS PLACEC IN THE OUTPUT

TABLE.

VALID TELEMETRY STATIONS ARE CNV, BDA, CYI,

CRO, HAW, GYM, TEX, RKV, CSQ, GTK, ANT, GBI.

{C) THE SEQUENCE NUMBER INDICATES THE STA-

TICNS TO WHICH THE I_ESSAGES WILL BE

RE BROADCAST.

I - TO ALL SITES

2 - ORIGINATCR AND MCC CNLY.

3 - ORIGINATCR AND MCC CNLY-

5 - ORIGINATCR AND MCC ONLY.

6 - TO ALL SITES

9 - TO ALL SITES {PRESENT IF MESSAGE IS

TAPE PLAYBACK.)

IF THE SEQUENCE IS NCN-NUMERIC, A MINUS WILL

BE SET IN ITS CELL IN THE OUTFUT TABLE AND

REBROADCAST WILL BE TO ALL SITES.

(D) THE GROUND ELAPSED TIME -{G.E.T.} IS THE

TI_E FROM LIFT-OFF. IT IS SENT IN

HOURS, MINUTES AND SECCNCS AND CONVERTED

TO SECCNDS BY IOTTIN. CURRENT GMT IS

PICKED UP FRCM THE HALF-SECCNC CELL,

CONVERTED TC SECONDS AND INCREASED BY A

TOLERANCE CF I MINUTE. TFIS TIME IS

THEN USED FCR A REJECTION CHECK. THE

MESSAGE WILL BE REJECTED IF TFE MESSAGE

IS NOT A TAPE PLAYBACK AND -

206

,



L4
VOL II MONITOR AND I/C PROGRAMS

(I) G.E.T. IS NCN-NUMERIC. (S.E.T.-

BAD PARITY OR MISSION}

|2) MESSAGE G.E.T. IS LATER THAN CURRENT

MACHINE G.E.T.

|3) MESSAGE G.E.T. IS EARLIER THAN CUR-

RENT MACHINE G.E.T. BY MORE THAN AN

ALLOWABLE DIFFERENCE.

IF A MESSAGE IS REJECTED, G.E.T. IS PRINTED

IN TELETYPE CICTAL ON-LINE, OTHERWISE A VALID

INDICATICN IS PRINTED ON-LINE.

(FOR TAPE PLAYBACK THESE CHECKS ARE PERFORM-

ED ON S.E.T.t SPACECRAFT ELAPSEC TIME).

IE) MODE INDICATOR -

|I) CCNTINGEhCIES - THE NCCE MUSI BE 0

OR 9. 9 INDICATES A TAPE PLAYBACK.

IF NDT VALID, A MINUS IS SET IN ITS

OUTPUT CELL AND IT IS ASSUMED TO

BE O.

12) DNBOARD COMPUTER - THE MODE MUST BE

CNE OF A PREDETERMINEC SET. FROM

IHIS MODE THE INTERNAL FORMAT NUMBER

IS DETERMINED AND CONSEQUENTLY THE

PARAMETERS TC BE CALISRATEC. IF NOT

VALID, THE MESSAGE THEREFORE, WILL

BE REJECTED. GT3 VALIC MODES ARE,

I - PRELAUNCH, 2- ASCENT, 3- CATCH

UP, 4 - RENDEZVOUS, _NC 5 - REENTRY.

PARAMETERS

THE DATA PORTION CF THE FESSAGE IS IN TEE FORM

123456

OXXXXP
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WHERE BIT CNE IS THE LEADING ZERO ADDED BY TFE CP AND BIT

SIX IS THE PARITY BIT. THE P_RITY WILL BE EVEN EXCEPT

FOR TWO SPECIAL CONFIGURATIONS, O00OOP, AND OI_OIP, WHERE

ODD PARITY IS ASSIGNED.

TO FORM THE DATA FCR EACH PARAMETER, TPE LEADING

ZEROS AND PARI IY BITS WILL BE STRIPPED FROM TWO CONSECU-

TIVE CHARACTERS AND THEIR CCMBINED 8 BITS CUTPUT IN A

SINGLE CELL OF TMPCMD FOR CALIBRATION.

FOR ONBOARD COMPUTER FCRMA.TS ONLY, THREE CONSECUTIVE

EIGHT BIT QUANTITIES ARE THEN COMBINED TO FCRM ONE PARA-

METER. NEGATIVE NUMBERS WILL BE RECEIVED IN 2'S COMPLE-

MENT FORM WITH BIT CNE OF THE 24 BIT NUMBER CN. THESE

ARE RECOMPLEMENTED. ALL PARAMETERS ARE THEN OUTPUT IN

TMPCMD.

{3) SYNC CHECKING

THE DATA FELLDWING THIS HEADER WILL

BE RECEIVED IN THE FORM OF SIX CHAR

ACTERS FCLLCWED BY A SPACE I.E., A

MINOR FRAME FDLLCWED eY A CARRIAGE

RETURN AND LINE FEED I.E., A MAJOR

FRAME FOLL.CWED BY A MAJOR SYNC. IF

THE NUMBER CF PARAMETERS IN A FORMAT

DOES NOT FILL THE LAST MINOR FRAME,

ZEROS WILL BE ADDED TC FILL IT. THE

MAJOR SY_C WILL _E ADDED ONLY WHEN

THE DATA ENDS ON 3 MINCR FRAMES.

A SEARCH IS _ADE OF T_E MESSAGE TO

LOCATE ALL MAJOR AND _INOR SYNCS.

DATA WILL BE REJECTED FOR THE FOL-

LGWING REASENS AND THE I BIT SET IN

RESPECTIVE CELLS OF TNPCMD.
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IA} THE ENTIRE MESSAGE IS REJECTED

IF A_Y MAJOR SYNC IS MISSING.

(B} A MAJOR FRAME IS REJECTED IF

THERE ARE-

(I) MORE TH_N 2[ OR LESS THAN II

t CHARACTERS BETV_EEN MAJOR

SYNCS.

(2) MORE OR LESS THAN 3 MINOR

SYNCS BETWEEN MAJOR SYNCS.

(C) A _II_CR FRAME IS REJECTED IF

THERE ARE MORE OR LESS TITAN 6

CHARACTERS BETWEE_ MINOR SYNCS.

WHEN ALL POSSIBLE SYNCS ARE FOUND ANC THE PARAMETERS

CAN BE IDENTIFIED, IHE 8 BITS WILL BE OUTPUT IN TMPCMD.

(4) OUTPUT

WHEN THE TMPCMD AND TMBCIX TABLES

HAVE BEEh FILLED, AN INDICATOR,

MCCTNB, IS SET NON-ZERO FOR MFTTIN.

MCCLNL IS SET NCN-ZERO TO INDICATE

MYMESS MUST BE CUEUED FOR ON-LINE

PRINTING. WHEN MFTTIN IS THEN

ENTERED, DAT_ IS MOVED-FROM THE A

CORE TMPCMD TABLE TO A B CORE STACK

TABLE, TI_BPCM. MYCALE (THE PROGRAM

WHIC'I WILL CALIBRATE THE PCM DATA)

IS THEN CUEUED WITH TI_E CURRENT

A_DRESS IN THE STACK TABLE. DURING

LAUNCH, _LL ON-LINE PRINTING FOR

•PCP PROCESSING IS SUPPRESSED.
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USAGE

PCM VARIABLE TABLES AND CC.NSTANTS

IN ORDER TO MEET REQUIREMENTS FOR EACF MISSION,

CERTAIN CONSTANTS AND TABLES IN THE PROGRAM MUST BE

CHANGED. THESE '_OULD BE -

MTFMN CONSTANT MUST ECbAL THE NUMBER OF VALID CON-

TINGENCY FORMATS PLUS ONE FOR FORMAT 40.

LLFMN TABLE IN WHICH THE ADDRESS CCNTAINS THE

VALID FORMAT NUMB_ERS IN TELETYPE OCTAL CODE

AND THE DECREMENT CCNTAINS THE INTERNAL FOR-

MAT NUkBER, E.G., 000011001503 WOULD BE FOR-

MAT 9.

LL'MOI CONSTANT E_UAL TC THE NUMBER CF VALID MODES

FOR THE ONBOARD CCW_PUTER FORMAT.

LLF40 TABLE IN WHICH TFE ADDRESS CCNTAINS THE

VALID I_ODE INDICATOR IN TELETYPE OCTAL CODE

AND THE DECREMENT CCNTAINS THE INTERNAL FOR-

MAT NLPBERS.

LONSY BES TABLE IN WHICH THE ADDRESS CONTAINS THE

NUMBER OF MAJOR FRAMES FOR EAC_ INTERNAL

FORMAT NUMBER ANC THE DECREMENT CONTAINS THE

NUMBER OF MINOR FRAMES NOT INCLUDEC IN A .

MAJOR FRAME.

LOFLG BES TABLE CONTAINING THE NUMBER OF CHARAC-

TERSEXPECTED IN THE MESSAGE FCR EACF FORMAT

NLNBER. TC PROVIDE FCR ERROR CASESI APPRO×-

INATEL_ IO PERCENT IS ACTED TC THE COUNT.

MTTNO CONSTANT EQUAL TE THE NUMBER CF VALID TELE-

METRY STATIONS.

LOTST TABLE IN WHICH ThE ADDRESS CENTAINS THE

EXTERNAL STATION NUMBER IN BCC /_NC THE

DECREMENT CONTAIISS THE INTERNAL S ATION
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LLSTA

GTDTF

STDIF

MTLNO

NUMBER IN OCTAL E.G.t CNV IS 000001000301,

EXTERNAL NUMBER IS 31 AND, INTERNAL NUMBER

IS I.

BCI TABLE CONTAIt_ING A THREE LETTER CODE FO_

EACH VALID TELE_,ETRY STATICN /_NC MUST BE IN

SAME ORDER AS LOTST TABLE.

_.ONSTANT CCNTAINING THE ALLOWABLE G.E.T.

TOLERANCE IN SECCNDS.

CCNSTANT CONTAINING THE _LLOW/_BLE S.E.T.

TOLERANCE IN SECCNDS.

CONSTANT EQUAL TC THE NUMBER CF SAVE BLOCKS

WHICH PCM MAY USE PLUS CNE. FCR GT3 THIS

EQUALS II.
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i.++,o,,..,..+. +- • .NO ..+

• NO. FOR

• IN|TIALIZE hON-=CCEPT *
IIIIIeI*..OHil It • ENTEmEO • eli

: • ;ES

:

••,+IH.t*tiH0

_LI_E NO* F_OM: • •NO ••g

: DECR,INTDOFIRTAC _. - " ISVALIDSTA NO, •" *_. C$:.

_o•.•+.He,,•*• • • • • •H

_ES

I

: ............. : : ............. : : ............. :
I_bEUE ON-LINE •• LIFT OFF TIME• • SET $TA. TC •
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_•••H+••••H•_ •••••.•al••a°•• *•.=°°.•°.+o.••

• IS SENSES* ;N_ :.............:. • "..............• • • • • • TRNCF IN_, • •• _SET INOIC_T_R_

• O_WN (RADAR • .............. _• FOR KEYS • FOR KEYS I

• OPTION} • ENTERED • • • • E_TEREC •

• . . • : ............. : -. : ............. :

• ;ES : :
:

:X ................................

• • • eYES _111t111_11111_

• • WErE KEYS ; PCVE A_SXX
• &LREADV • • .............. _° 8LOCK TO

ENTERED • _ CORE •

!111111111t111:

i

• WAS INT. SIR. • • •

• _0. FOR •X 80°
&ECEPI • • • •

• E_TERED • !••

• • _ES

;

• • •NO -••

• IS Sta. NO. " ._ BO_

• V_llP • • •

IE$

• eYES •••.

• WAS THIS LI_,E Ix AO •
T P_NS_'IT IIP, E "21_"

_o

_l°•o•,°,•••,•_

• FlhO FREE PC_.
• CITI STORICE,

• BLOCK *

I_ITIILI-

ZATICN

: ............. : • " " ._o : ............. : : ............. :
• •Q_,EUE _'_-LINE• •S_VE ALL _aT_-

..... x, ll_ _Sxx °
• SET STA TO _ • WaS THERE _ • • .............. X• _SG ST_TI'+G _ ............ ELCCK
• ACCEPT NUDE l _=REE BLOCK • • NO. FREE • •

: .............. * • • : .... BLOCKS•,,: : ............. I

_°'°•°•°•°'°°•_ ••• _••••°'•••'••'_ ••+oo°•°°,,t°•,

• _UEUE CN-LI';E• •
• MSS WITH STA .... X B0: : SETEusyBLOCKsAv_ : Q EXIT :

_FITIN• IN &CCEPT • • • • PESIT[CN EF
MODE • ••• BLECK • •,1,••1•1°11°11

_,•°••l,•,•,,,_ •°°o

i •INITIALIZE ...x AO••
I_0[CIICRS •Zt},

: ............. : ....

2L2

....... ._+ .: .... ? ............................................................ _ ...................................... - .......................... . .....
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elo

• * • •
ENTER

laO Xe MSG. REC.

• e...... +IIH6

PESSAGE

RECOGNIT[CN

:At:..x:C-ECR S _T, !
*o •

,+*H,H,,.He*

" • +NO

• e•et .

• IS FIRST CHaR • • ........ ,S2,X

• A LINE FEED °
i

e

• • ;E$

• •

• • •YES •'1

• ARE S CHARS & •_ CO;

• 8RM •

• • • " H.

+

+ •

wAS EmTlmE " •_ At:
• • • BLCCK CHECKEC • • •

"_ES

_.e.e°.•...,,._ .°•

• SAvZ LAST "..._ C_:

ewCmO IN BLCCX. • -

:.............: ...

• •

• "DUSs C,m,.e'd+ :.............: ''"
• SAVE Cstl I_. •

DR MQRE - .............. X-ELEEK FOL a%C+...X Cg_

" eFJLL3W L. F.. • _ INCL. LINEFEEC WO_C "lee"

• •*.*He,H,+••+

;E S

l

• •
• eYES °.1.

1•1• * IS THERE A • • •

°CCIx PCM _$7, TO BE +X AO •
• • PROCEBSEO ° °2L_•

el • ••°,

• " " ._.o :.............: .•.
• DO 37 OR WERE • • SA,'E D_rA IN• • *

• CHA_SL FFDLLO,,/ • .............. XveAi_DBLCCKINCL FOLGL.F.e•...X Cg°

WCRC • ••.,"

•••••••.•••••.•

YES

• " .,ES :.............:
• IS IT RACAR • .............. X- R-_CAR MSC, :

MSG ° PaCCESSI_ •

• NO

l

• • • -NO •o• ••••••11•••••-•

• is IT, _c._ " .; B2: : E,IT :
MSG • • •

e.. ..••,.••.••••.•

• YES

Illllll_lllillt i I I I

DETERminE : . .Y_S .•.F_RM_,T _,O IS IT VALID *x AE"
F_,L)M HE_ER _ ............... x • • °

_,c

• • • •

• • •

• eYES • " ,SD
• • • .

IS MSG • ............ X IS PARITY eaC
• rtEXADEC IMAL •

• e i • • ,

" * _o " • _ES

"x ............................... :

l ANeNO •.e
• elS THE_E • *

INCO4PLE TE *X B2•

• PCM M$_ • • •

• • • ••,

• • _E$

• IS THERE A •NO _•*'•''•••''''_ •*°"
• • srCRE C_+_S.. •

2"I0 LI+4E FEED • .............. XIFCR PEP UP TC•...x AO'°
• I'd BLOCK l °_h_ INC.LUCI%C• o21_+•

• e • LINE FEEC • llli

! IIII _!1 IIII I I I!

;ES

•.............. _ HEXABECIMAL •

• PROCESSING •

:illt1111111111

,°,,°••,•,°••o°

: E_IT :

llilllillllllll

REJECT _SG ° °
PUT ImIO °...X B2 °

(N-LINE _BG • ° •

_•°°.°........_

• "•• i SIORE CHARS..

eABe..X.FOR PER UP tO.

• • • _LT 'dOT I_CL•

••°°e°•....••°•

e

• e_O :''" .... '''''': e.,,e.._ ..... o.

• • • SaTE C_T_ I%• •leo °

E_UO_ C_AKS. •.............. _• EL_CK l'ICt • ........... •Cm•x• EXIT

FO_ PCM M31 l _C FCLG 2%£* • i I WFTIIN
LF _]Q3 • el lllllllll'llll.

• "'H'•,'•',',•.

• • _ES :'''.

.......... '._.
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_**l el,*°*ooe***°.e

*AO X° Er#TER
• • , a_ MS_ PRjS

,.* ***,*.**.,..**.

. *

• .'_o "............."
* el* • 6 C.4,_S * REJECT _INCRe ...........*CCIX EXACTLY IN • .............. Xl* SET INO. TC •

• * * MINOR FR_HE • • FRAME *

• • _E5

i
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• VALIDATE • * CHECK EACH

• HEADER • • CHARACTER •

i
,H,e.,.HH*,* • *

• " .YES ........ * ._ : .........."':
• &o.E T_ERE ILI_ • • SET WSG * • * • • • • • SET B_O •
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MSG • I_DICATOR * * • * * * GOOD • • IhDICATCR *
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• _o " • _Es "
.

:x ............................... :
i
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• FOR _LU MAJJR*
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_ES
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• •** • ALL M_JCR * * •
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:._ ....... : ,,:
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•
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EXICTLY I_ • .............. x* REJECT WAJCR,*..X C5*

• M_JOR FRAME • FRAME • *
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;ES

.. :.............: .e.

• - : ............. : --.
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. • •

-el', • ANY EOLG.

IA0 • MZNOR FRAMES * .... ....
• • • TO CHECK •

oil •

• • _ES

o _

• eNO

ALL MINO_
• S_'NC S POU_O •

:,.,,,,.,...o°:

• .............. X: SETREj.IhO.MINcRTE :

• CRIME OR •

FRAMES

q

Illl • CHECK PRRLIY *

• R_*X AN0 CD_INE 8
• * • BIIS F0_ LAS! **

• , • FRAME

• X ............................... :

:CON_I_EFIRST:
• 2_ BITS FOR

: S.E.T. :
aoeHIHHeHe,

• • *_,0 ..o

• hONE FOUNC eX &El

• • _ES

•+,.*.,t.°,*°,,

HEADER VALID

•H..,,_.=°,°.,

Hl.o., _ ol,.o°t
ee

:cl:..x: C.EC_.EADE_E_C":
CHARACTER :

• • .No :'............" ,.+

• #ALID TTY • .............. x. SET MINUS IN*...I C_;

• Nb'tBER * ; WORD : • .•

• e,H,H.°,,,...

• • _ES

;

! c0 ¥ER,!
CMA_C IER TO

B:O :

_oomH.m......,

• *YES, •

• IS IT TA_E * ............ X IS S.E,T.
• PLAYBACK • * VALID

• • _,o ;ES

• • eNO

• • IS IT ONBO&RO • • ..................... X.

• FORMAT •

,

_ES

COMBINE Z_ * •••o

BltS IN EACH, ........... "86•X_ EXIT
N|NO_ FRAME • • • • METTI_

• De m,HO.,O,,,H.m
•,.O..OHO,HH

HHH,H•H,°e

: REJECT MSG :..._ B6•

:,............: "'"

*hO • • " •NO °°*

• ........ ,¢4,x ALI. WEADER ,_ CI:

• • .•• • CO_VER lED • ,•°°•

• • _ES

• " " .No ".............:

• STA I._. • • .............. XI STCRE O IN :

• VAL 10 • eCUIFUT HE_CER-

• • _ES

i
•,•*•,,,,,*°o**

: STORE •

• INTErNaL STA.°

• NO. IN OLTP_T-

: .... _:_:...:

•H•,*,_,,.o.,+

LE_TE_ CCDE
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• MSG. *
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_CQ_X • SE_UE'_CE "

• • • VALID

_ES
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: ...... , ...... _ ....
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• • ANY G.E.T. eYES _ REJECT _SG.

• CHARS • .............. X- _C_-NJPERIC • ...........
NON-NUMERIC • • ih CN-L[NE •

• * _ESSAGE •

A
• H•JH,IH.,H :,••,•,.H**H_

: c NVERI : • •
oH(3UR_, MINS.,• ................. X°STCRE E_CH IN•

• SECS. T(3 • •CUTFUT HE_CEa•

• " •YES ;.............; -•.
• •STERE _CCE IN, •

• IS FORMAT • .............. ]i• C_-LINE MSE *...X A?•

(3NBOARO • AN(3 CUTPUT • • •
• HEJCER • .e•

i

• • • NCTE INV ALIE, • •

• IS _(3OE VRLI(3 • .............. X• IN [_-LINE o...X A_.
• NSG. • •

_•.••.,••_.°H_ •.o

IEs

VALIDIIY eCCNVERT TCTAL•
CMECKED IN • G.E.T. TC -

MSO. • SECS° •

RECOGNITION _.•.•.••..•..._

• CCMPUTE •
• G.E.T. - *
• G.E.T. •

_,o•o°.,-.-o.•_

• SI3RE M_DE IN-
• ON-LINE
• MESSAGE

:A_:..X:STO_E _aoE IN:
• • •0ur_uT HEAJER•

e• •
o•.•,H•*.a.•*•

• • • C(3N_ERT

IAT-•.X° CURRENT GMT •
• * •IN _LF SEES."

• • * l0 SECONDS •
,•••,•°o°o°•o••

o

_A0_ L _IN FOR-
t rEST. •
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46. MFTTIN - MONITCR SUFFIX TO IOTTIN

MFTTIN SUPERVISES ALL EXIT CONTROL FUNCTIONS ASSO-

CIATED WITH THE LOW-SPEED TELETYPE INPUT PRCCESSOR

IOTTIN. (SEE FLOWCHART.}

INPUT

PRIMARY INPUT TO MFTIIN FOR RADAR MESSAGES CONSISTS

OF THE AC AND MQ REGISTERS, BCTH SET BY IOTTIN. THE AC

CONTAINS INFORMATION RELATIVE TO THE TERMINATION OF

TELETYPE TRANSMISSICN BY A TRACKING STATICI_o IF THE AC IS

ZERO, TERMINATION HAS NOT OCCURRED. IF THE AC IS NONZERO,

TERMINATION IS INDICATED AND THE INITIAL ACCRESS

ITMRMXX) OF THE STATICN'S NESSAGE BLOCK WILL BE CONTAINED

IN THE ADDRESS OF THE AC.

THE MQ _ONTAINS INFORNATICN RELATIVE TO THE

INITIATION OF TELETYPE TRANSMISSIEN. IF THE MQ IS ZERO,

INITIATION HAS NOT OCCURRED, IF NCNZERO, INITIATION IS

INDICATED AND THE INTERNAL STATICN NUMBER OF THE

REPORTING STATION WILL BE CONTAINED IN THE ADDRESS OF

THE MQ.

OTHER INPUT INCLUDES -

A) COMMUNICATION CELLS -

MCMINS CONTAII_S CURRENT GMT IN FIXED-

MCREQU

MCLFTM

MCPHSE

MCCLNL

POINT MINUTES.

CURREI_T INPUT LINE NUMBER

NON-ZERO INDICATES LIFT-OFF HAS

OCCURRED.

PREFIX EQUAL TO 7 INCICATES

LAUNCP PHASE

NON-ZERG INDICATES A PCM ON-LINE
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B}

C}

D)

MESSAGE TO BE QUEUEC TO MYMESS

MCCTNB NON-ZERO INDICATES _ PCM MESSAGE

TO BE QUEUES TO MYCALB.

MCCPMN CONTAINS NO. OF WORCS IN PCM

MESSAGE

TAB LE S -

TMRMOI...TNRM12 203-WCRD TABLES |M.ESSAGE BLOCKS)

INTD _HICH A IvAXIWUI_ CF 50 RADAR MESSAGES OF

TIME, RANGE_ AZ_MUTHt ANT ELEVATIEN MAY BE

STORED. TABLES ARE ASSIGNED TO STATICNS AS

NEEDED. THE ADDRESS EF THE FIRST LOCATION IN THE

TABLE CONTAINS THE IhTEPNAL STATIEN NUMBER.

SbBROUTI NE S -

MSDEOV

MSLOGG

CCNSTANTS -

KO0008 DEC 8

KO0010 DEC I0

K00217 DEC 2].7

KDO001 PZE _I

KDO002 PZE t,2

KTO001 PZE tlt

OUTPUT

OLTPLT FROM MFTTIN FOR RADAR DATA RESULTS AT TWO

DIFFERENT TIMES DURING THE CPERATION - FIRST WHEN TRANS-

MISSION IS INITIATEDt AND SEC[ND WHEN TRANSMISSION IS

TERMINATED -

A) AT INITIATICN-

TM8MNS

19-WORD TABLE CF ENTRIESy ORCERED SEQUEN-

TIALLY BY INTERhAL STATICN NU_,BER, INDI-
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B}

AUY

CATES TIME AT WHICH A STATICN'S TRANSMIS-

SION MUST BE CONPLETED (MCMINS+8).

QUEUE WORD FCR MYMESS WHOSE CECREMENT

CONTAINS INTERNAL STATION NUWSER AND A

QUEUE FOR MESSAGE NUMBER I.

AT TERMINATICN-

TM8MNS

TABLE WHICH'HAS REPCRTING STATION'S ENTRY

SET TC ZERO.

TMTIAC

19-WORO TABLE_ CRDERED SEQUENTIALLY BY

INVERSE INTERNAl STATIEN NUMeER, CONTAINS

TIME AT WHICH STATICN MAY RESUME TRANS-

MISSICN (IvCMINS+IO MINUTES).

AI_Y

QUEUE WORD FOR IvYMESS, CONTAINS INTERNAL

STATION NUMBER AND QUEUE FOR MESSAGE NUMBER

2 IN ITS DECREMENT AND THE NUMBER OF

MESSAGES IOBSERVATIONS) IN ITS ACCRESS. IF

IHE NIjMBER OF MESSAGES IS ZERC, THE FOLLOW-

ING IS PRINTED CN-LINE - N = O, EDIT AND DC

PROGRAMS BYPASSED.

TMFRBK

12-WORD REFERENCE TABLE USEC TO ASSIGN OR

RELEASE TNRMXX IVESSAGE BLOCKS. AN ENTRY

CORRESPONDING TC TI4E MESSAGE 8LOCK

ASSIGNED TO A TERMINATIGN STATICN IS SET

TO NEGATIVE TO RELEASE THE BLOCK.

TMRXX+I

MSDEOV RESETS ACDRESS OF TMRXX÷I TO 50 IF

MESSAGE CCUNT IS GREATER THAN 50.
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METHOD

MFTTIN FIRST STORES THE AC AND _Q FOR PROCESSING OF

RADAR INFORMATION. IT THEN STORES THE EXTRA WORO SAVED BY

MTTTIN IF THERE IS CNE. (SEE FTHFSC FOR FURTHER DIS-

CUSSION OF BUFFER FLUSHING LOGIC).

MFTTIN EXAMINES pct_ COt_MUNICATICN CELLS AND QUEUES

ON-LINE MESSAGES IF THE SYSTEI V IS NOT IN THE LAUNCH

PHASE. THE COLLECTED PCM .MESSAGE IS STORED IN A STACK

TABLE AND MY]ALB QUEUED WITH THE ADDRESS.

MFTTIN WILL THEN DETERt_II_E WHETHER A STATION HAS

INITIATED OR TERMINATED RADAR TRANSMISSION_ AND, IF

NEITHER CONDITION EXISTS, TRAI_SFER CCNTROL TO MOPRIO. IF

A STATION HAS INITIATED TRANSIvISSION, MFTTIN QUEUES THE

ON-LINE MESSAGE PRCCESSCR MYt_ESS AND INCREIVENTS THE

CURRENT TIME {MCMINS) BY EIGHT MINUTES. THE UPDATED TIME

IS THEN PLACED IN THE REPORTII_G STATICN'S CORRESPONDING

ENTRY IN TM8MNS. {ENTRIES IN TIV8PNS ARE CHECKED EVERY

MINUTE BY THE MONITOR TELETYPE INPUT CHECK SUBROUTINE

MSTICK TO DETERMINE WHEN A REFORTING STATION EXCEEDS THE

ALLOWABLE TRANSMISSICN TIME CF APPROXIMATELY EIGHT

MINUTES. IF THE TIME IS EXCEEDED, IOTTIN WILL BE QUEUED

TO FORCE THE END OF TRANSMISSION.} AFTER THE ENTRY HAS

BEEN PLACED IN TM8MNS, I_FTTIN CUEUES MYMESS AND GIVES

CONTROL TO MOPRIO.

WHEN A STATION HAS TERMII_ATED TRANSMISSION, MFTTIN

RESEIS THE ENTRY IN TP8t_NS AND SETS AN ENTRY IN TMTIAC

EQUAL TO THE CURRENT TIME {I_CIVINS) PLUS TO I_INUTES. TF.E

TMTIAC ENTRY PREVENTS A STATIEN FROM RESUMING TRANS-

MISSION FOR APPROXIMATELY [0 IvINUTES. {ENTRIES IN TMTIAC

ARE CHECKED EVERY MINUTE BY THE MONITOR TELETYPE INPUT

ACCEPTABILITY SUBROI_TINE MSTIAC, WHICH SETS THE ENTRY TO
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ZERO WHENI0 MINUTES HAS ELAPSED.} ON COMPLETIONOF

TRANSMISSION, _FTTIN DETERMINESTHE MESSAGECOUNTFROM

THE ADDRESSOF THE SECENDWOREOF THE APPROPRIATETMRMXX

TABLE (TMRMOI...TMRMI2). IF THE COUNT IS ZERO, MFTTIN

QUEUESMYMESSTO 1) PRINT THE MESSAGE N=O, EDIT AND D.C.

PROGRAMS BYPASSED, AND 2) INDICATE THE STATION HAS ENDED

TRANSMISSION. ALSO, THE ASSIGNED TMRMXX TABLE IS RELEASED

BY SETTING THE APPROPRIATE ENTRY IN TMFRBK TO NEGATIVE.

MFTTIN THEN GIVES CENTROL _rO I_OPRIO.

IF THE MESSAGE COUNT IS NONZERO, MFTTIN QUEUES THE

EDIT ROUTINE EOLEDI WITH THE INITIAL ADDRESS OF THE

APPROPRIATE RADAR MESSAGE BLOCK {TMRMXX} ANT QUEUES

MYMESS TO INDICATE THAT THE STATION I_AS ENCED TRANS-

MISSION. THE QUEUE I_ORD FOR MYMESS, AUY, ALSO CONTAINS

THE NUMBER OF MESSAGES IN THE BLOCK, MFTTIN THEN GIVES

CONTROL TO MOPRIO.

IF THE MESSAGE COUNT IS GREATER THAN 50, INDICATING

THERE ARE OVERLAID OBSERVATIONS {I.E., LATER OBSERVATIONS

WHICH HAVE REPLACED EARLIER OBSERVATIONS IN THE BLOCK},

MFTTIN GIVES CONTROL TO MSDEC'V BEFORE QUEUEING EDIT AND

THE MESSAGE ROI,TINES. MSDEOV DETERMINES THE NUMBER OF

OVERLAID OBSERVATIONS AND MOVES THEM TO THEIR PROPER

POSITICNS IN THE BLOCK (I.E., NON-OVERLAID OBSERVATIONS

ARE MOVED TO THE TOP OF THE BLOCK AND THE OVERLAID OBSER-

VATIONS ARE MOVED TO THE BOTTOM}. THE MESSAGE COUNT IN

THE ADDRESS OF THE SECCh_D WORC IN THE BLOCK |T_R_4XX+I) IS

RESEt TO 50 BECAUSE THE MAXIMUM NUMBER OF O_SERVATIONS

CAN BE ONLY 50. MESSAGE COUNTS IN EXCESS OF THIS NU_IBER

SPECIFY THE NUMBER OF OBSERVATIONS WHICH WERE OVERLAID.

MFTTIN NOW QUEUES EDIT AND THE MESSAGE ROUTINES AND GIVES

CONTROL TO MOPRIO.
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USAGE

MFTTIN IS ENTERED FROM IOTTIN AND EXITS TO MOPRIO.

A } MACROS -

B}

,:'.

C}

QENBA

QENBZ

QUEUE

TRNOF

PARAMETERS -

A

MNLEDI

MNMESS

MNTTIN

MNSTNO

MNLOBS

MNUCBL

MNLCMB

MNCALB

STORAGE REQUIRED -

I72 LOCATICNS
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47. MSDEOV - MONITOR OVERLAY SORT SUBROUTINE

MSDEOV RECEIVES CCNTROL FROM MFTTIN TC MOVE OVERLAID

RADAR OBSERVATIONS, IF ANY, TC THEIR TIME ORDERED POSI-

TION AT !THE BOTTOM OF THE RADAR MESSAGE BLOCK. (SEE FLOW-

CHART. )

INPUT

THE ADDRESS PORTION OF THE ACCUMULATOR MUST CONTAIN

THE BASE ADDRESS OF THE RADAR MESSAGE BLOCK ON ENTRY TO

MSDEOV.

OUTPUT

OLTPUT FROM MSDEOV IS A RADAR MESSAGE BLOCK WITH

OVERLAID OBSERVATIONS MOVED TC THEIR TIME CRCERED POSI-

TION AT THE BOTTOM OF THE BLOCK.

METHOD

MSDEOV RECEIVES CCNTRCL FROM MFTTIN ANC PREPARES THE

RADAR MESSAGE BLOCK FOR INPUT TO EOLEDI. THE ADDRESS

PORTION OF THE SECOND WORD OF THE RADAR MESSAGE BLOCK

CONTAINS A NUMBER REPRESENTING THE NUMBER CF OBSERVATIONS

CONTAINED IN THE BLOCK, PLUS AN INCREMENT ECUAL TO THE

NUMBER OF ANY OVERLAID OBSERVATICI_S. TESTS ARE MADE TO

DETERMINE THE MAGNITUDE OF THE NUMBER OF OVERLAID OBSER-

VATIONS. IF THE NUMBER IS FC'UND TO BE EITHER LESS THAN

OR EQUAL TO 50, INDICATING NO OVERLAID OBSERVATIONS,.

MSDEOV EXITS IMMEDIATELY TO MFTTIh. IF THE NUMBER IS

FOUND TO BE AN EXACT MULTIPLE CF 50, INDICATING A FULLY

OVERLAID BLOCK AND NO SORTING NEEDED, MSDEOV RESETS THE

SECOND WORD OF THE BLOCK TO 50 AND EXITS TC MFTTIN.
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FINALLY, IF THE NUMBER IS FOUleD TO BE GREATER THAN 50v

BUT NOT AN EXACT MULTIPLE OF 50, IT IS REDUCED MODULO 50.

THE RESULTING INCREIVEN _" IS EQUAL TO THE NUMeER OF OVER-

LAID OBSERVATIONS WHICH MUST EE MCVED TO THEIR PROPER

POSITIEN AT THE BOTTOM CF THE BLOCK. MSDEOV IS WRITTEN TO

OPERATE IN EITHER A OR B CORE, WITH ALL STCRAGE REFER-

ENCES TO A CORE.

USAGE

MSDEOV IS ENTERED FROM AI_D EXITS TO MFTTIN.

A) CALLING SEQUENCE -

ISX MSDEOV,4

RE TUR N
4 i'

B) PARAMETERS -

MNLOB S

MNUCBL

C) STORAGE REQUIRED -

168 LOCATIONS

D) TIMING (7094) - 0.I MILLISECONC (MINIMUM),

4.0 MILLISECONDS (MAXIMUM)
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48. IOMANI - MANUAL INSERTION PROGRAM

IOMANI CONVERTS PAPER TAPE INPbT FROM TELETYPE CODE

OR THE BCI INPUT FROM THE MESSAGE COMPOSER TO VARIOUS

FORMATS REQUIRED BY PROCESSING PROGRAMS. TWENTY-SIX

DIFFERENT CHARACTERS, AS LISTED UNDER (C} BELOW, ARE

ACCEPTABLE TO IOMANI. PAPER TAPE I_PUT CHARACTERS

OTHER THAN THESE CAUSE REJECTION OF THE MESSAGE IF THEY

CANNOT BE IGNORED. FORTY-EIGHT DIFFERENT CHARACTERS, AS

LISTED UNDER (D} BELOW, ARE ACCEPTED TO IOMANI AS MESSAGE

COMPOSER INPUT. [SEE FLOWCHART}.

INPUT

FOR PAPER TAPE INPUT, EVERY MESSAGE MUST BE PRECEDED

BY A 'BEGINNING OF MESSAGE' INDICATION OF AT LEAST SIX

CONSECUTIVE FIGURE SHIFTS. IN ADDITION, THE INDICATOR

SHOULD BE FOLLOWED BY A SLASH, AS SHOULD EVERY ITEM IN

THE BODY OF THE MESSAGE. AN 'END OF MESSAGE' MUST BE

I_DICATED BY AN EXCLAMATION MARK ANC AT LEAST 11 CON-

SECUTIVE LETTER SHIFTS.

IOMANI CAN IGNORE CERTAIN VALID CHARACTERS AND CER-

TAIN VIOLATIONS MESSAGE FORMAT - tHE SLASH [/}, PERIOD

(.), CARRIAGE RETURN (CR), AND LINE FEED [LF) CHARACTERS

MAY BE PLACED ANY WHERE IN THE MESSAGE TO FORMAT

READABLE HARD COPY, HOWEVER, IOMANI DISREGARDS THEM IN

PAPER TAPE INPUT.

FOR MESSAGE COMPOSER INPUT EVERY MESSAGE MUST BE

PRECEDED WITH AN OPEN PARENTHESIS (, AND END WITH A CLOSE

PARENTHESIS, ), AND WHERE EACH FIELD IS SEPARATED BY A

SLASH, /.

INPUT TO IOMANI INCLUDES -
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2}

B)

4)

5}

6)

7}

8)

9)

I0}

12)

13}

14)

15)

A} A(AC) - CONTAINS LOCATION OF INPUT BLOCK.

B} D(AC} - CONTAINS NUMBER OF WORDS IN BLOCK.

C) VALID CHARACTERS - PAPER TAPE INPUT

FIGURE SHIFT . . t • " " (T)

LETTER SHIFT ...... {_)

SLASH ........... (/)

PERIOD ......... {.)

SPACE • . I ....... { )

EXCLAMATION ....... (!)

CARRIAGE RETURN ..... (CR)

LINE FEED ........ (LF)

DASH .......... |-)

NUMBER SIGN ....... (#)

LETTER A ........ |A)

LETTER B ........ |B)

LETTER I ........ (I)

LETTER 0 ........ (0}

LETTER R ........ (R)

LETTER T ........ IT)

TEN DIGITS ....... (0 THROUGH 9)

NOTE - (-) INDICATES MINUS, |#) INDICATES PLUS,

|!) INDICATES A COMPLETE MESSAGE.

D) MESSAGE COMPOSER INPUT

I) LETTERS ........ IA-Z)

2I NUMBERS ......... (0-9)

B) EQUAL SIGN ....... l=)

4) PLUS SIGN . . ...... (+)

5) MINUS .......... I-)

6) PERIOD ......... (.)

71 OPEN PARENTHESIS .... (()

8) CLOSE PARENTHESIS .... ())

9) DOLLAR SIGN ....... ($)
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I0) ASTERISK ........ (*)

II) BLANK .......... ( )

12) SLASH .......... I/)

13) NUMBER SIGN ....... (#}

14) COMMA .......... (,)

OUTPUT

BEFORE IOMANI PROCESSES AN INCOMING MESSAGE, THE

MESSAGE MUST BE COMPLETE, AND UNTIL A COMPLETE MESSAGE IS

RECEIVED, IOMANI RETURNS TO MFMANI _ITH A POSITIVE AC.

THIS SAME RETURN WITH A NEGATIVE AC INDICATES THAT

IOMANI HAS REJECTED THE MESSAGE WHICH MUST NOW BE

REINSERTED. THE FOLLOWING CONDITIONS CAUSE A MESSAGE TO

BE REJECTED -

A) PAPER TAPE INPUT

I. NINETEEN WORDS HAVE BEEN RECEIVED AND NONE

CONSISTS ENTIRELY OF LETTER SHIFTS.

2. THE LAST FIELD IS NOT FOLLOWED BY AN EXCLA-

MATIDN MARK.

3. INVALID MESSAGE CODE IS INSERTED.

4. INVALID CHARACTER APPEARS IN MESSAGE.

5. FLOATING-POINT NUMBER GREATER THAN I0 IS

ENTERED.

B) MESSAGE COMPOSER INPUT

12 WORD MESSAGE SIZE, EXCEPT t, r, v INSERTION

(24 WORDS).

METHOD

THE QUEUE WORD TO IOMANI DETERMINES WHICH INPUT - IF

(+) INDICATES PAPER TAPE INPUT AND IF MINUS (-) INDICATES

MESSAGE COMPOSER INPUT.

FOR PAPER TAPE, IOMANI IS ENTERED WHEN X LOCATIONS
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{INITIALLY SiX, THE SMALLEST COMPLETE MESSAGE) ARE

FILLED. IF THE MESSAGE IS NOT COMPLETE, I.E., THE AC

INDICATES THAT MORE WORDS ARE REGUIRED, IOMANI RETURNS

CONTROL WITH AN INDICATION DEMANDING ONE MORE WORD. IF

THE END OF MESSAGE IS NOT FOUND WITHIN 19 WORDS, THE

MESSAGE IIS REJECTED.

BEFORE FORMATTING THE PAPER TAPE INPUT DATA FOR USE

BY THE APPROPRIATE PROCESSING PROGRAM, IOMANI CONVERTS

THE TTY CODE TO BCD AND'PACKS THE CHARACTER IN A WORKING

STORAGE BLOCK T13SAV. DURING THE PACKING PROCESS, ANY

CHARACTER THAT CONVERTS TO A BCD 13 IS DROPPED AND ANY

CHARACTER CONVERTING TO A BCD 60 CAUSES A REJECTION OF

THE MESSAGE. WHEN PACKING IS COMPLETED, IOMANI EXAMINES

THE CODE AND EXITS TO THE APPROPRIATE SUFFIX PROGRAM.

THE CODES USED BY IOMANI ARE LISTED IN TABLE I.

FOR MESSAGE COMPOSER INPUT IOMANI ACCEPTS THE BCI

DATA AND STORES THE DATA IN THE TI3SAV BLOCK. THEN

IOMANI EXAMINES THE CODE AND EXITS TO THE APPROPRIATE

SUFFIX PROGRAM.

FORMATS OF INPUT MESSAGES TO IOMANI ARE AS

FOLLOWS -

A) PAPER TAPE INPUT

I. GMT AS £ [X, LRN) - X, LRN

lOI_ X.XXXXXXX+XXIXXXI!

LONGITUDE, LANDING REV NUMBER

THIS MESSAGE WILL CAUSE THE MANEUVER

REFLECTED AT THIS GMT IN THIS LRN REVOLUTION

TO BE PRINTED ON-LINE.

2. ABORT/ORBIT SWITCH - A

1021Xl!
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IF A = O, ABORT. IF A = I, ORBIT SWITCH

THROWN.

3. WEIGHT CHANGE - fi, 0w, Pw' VEHICLE TAGGED

/03/+X.XXXXXXX+XX_ X.X_XXXXX+XX/+X.

XXXXXXX+XX/X/!

PITCH ANGLE, ORBIT WEIGHT (LBS}, PRE-RETRO

FIRE WEIGHT {LBS}

REENTRY WEIGHT WILL BE COMPUTED AS THE PRE-

RETRO FIRE WEIGHT MINUS THE WEIGHT OF THE

RETRO-PACK AND RETRO-FUEL. THIS MESSAGE WILL

CAUSE TTF, ETC TO BE UPDATED TO REFLECT

THE CHANGE.

;4. LIFTOFF - GMTLO, VEHICLE TAGGED

I041DDHHMMSSIX/!

TIME OF LTFTOFF

5. VECTOR - APRN, x, y, z, x, y, _ , VEHICLE

TAGGED

/05/XXX/XXXXXXXXXXXX/X_XXXXXXXXXX/

XXXXXXXXXXXXIXXXXXXX×X_XX/XXXXXXXXXXXX/

XXXXXXXXXXXX/DDHHMMSS/X/!

ANCHOR PT. REV NO., POSITION AND VELOCITY

COMPONENTS {OCTAL}, TIME.

6. RETROFIRE SETTING - GMTRS, ¢_, X T, M, LRN,

NAME

IO61DDHHMMSS/_X.XXXXXXXeXXI_X.XXXXXXX_XXI

XlXXXIXXI!

RETROFIRE SETTING, LATITUDE AND LONGITUDE OF

TARGET, M {NAVIGATION MODE} - I - ONBOARD

GUIDANCE, 2 - ONBOARD GUIDANCE {B A REVERSAL

EQUATIONS}, 3 - BANK ANGLE REVERSAL, 4 -

BANK ANGLE, GMTIR, 5 - CONTINGENCY, LANDING

REV. NO. AND BCT NAME, E.G. 2 - I WILL BE
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o

.

.

10021011 AND 2A WILL BE 10021211.

NOMINAL ATTITUDES, SEQUENCE AND DURATION OF

RETRO-FIRE BILL BE ASSUMED.

UPDATE PRIMARY AREA - _T' XT' LRN, NAME

IDYI+X. XXXXXXX+XXI+ XoXXXXXXX+XXlXXXIXXI!

NOMINAL RETRO FIRE OR ZERO _ETROS - GMTRFt

_T' XT' M, N

I081DDHHMMSS/X.XXXXXXX_XX/_X.XXXXXXX_XX/X/X/!

TIME OF FIRING OF.IST ROCKET, LATITUDE AND

LONGITUDE OF TARGET, NAVIGATION MODE, N=I

MEANS NOMINAL RETROFIRE, N=O, ZERO RETROS.

THIS MESSAGE WILL CAUSE THE PHASE CHANGE TO

REENTRY, INTEGRATION THROUGH THRUST IIF ANY}

ASSUMING NOMINAL RETROFIRE, COMPUTATION OF

GUIDANCE PARAMETERS DEPENDING ON MODE AND

GENERATION OF REENTRY TRAJECTORY FOR D.C.,

ACQ. AND DISPLAY PURPOSES.

NON-NOMINAL RETRO-FIRE OR IVl READOUTS -

P, R, Y, GMTRFI, GMTRF2, GMTRF3, GMTRF4,

_T' XT' M, N

109/+X.XXXXXXX+XX_ X.XXXXXXX+XX/+ X. XXXXXXX+

XX/DDHHMMSS/DDHHMMSS/DDHHMMSS/DDHHMMSS/_

X.XXXXXXX+XXI+X.XXXXXXX+XXlXIXI!

PITCH fOR _), ROLL (OR _y), YAW {OR A_)t

TIME OF FIRING OF RETROS I, 2, 3, 4 IN THAT

ORDER {NOT NECESSARILY CHRONOLOGICALLY),

LATITUDE AND LONGITUDE OF TARGET, MODE, N=2

MEANS P, R, Yt N: 3 MEANS IVI READOUTS.

GMTRFK = 0 MEANS RETRO K DIDN'T FIRE. LOGIC

SAME AS 8, EXCEPT USE INSERTED ATTITUDES,

ETC.

I0. DENSITY FACTOR FOR ORBIT LIFETIME - D, I, N,
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VEHICLE TAGGED

/IO/+XoXXXXXXX+XX/+X.XXXXXXX+XX/XXX/X/!

DENSITY FACTOR, IMPACT ALTITUDE [NOW 425K

FT) NO. OF REVS.

I THIS MESSAGE WILL CAUSE INTEGRATION WITH THE

INSERTED ATMOSPHERE FOR THE DESIRED NO. OF

REVS. OR UNTIL IMPACT ALTITUDE IS REACHED_

WHIC_VER COMES FIRST, AND ORBIT LIFETIME

DISPLAYED.

.II. D.C. ARC LENGTH AND WEIGHTING FACTOR -

/ll/DDHHMMSS/_X.XXXXXXX_XXIX/!

D.C. ARC LENGTH, LOG OF BASE (WEIGHTING

FACTOR), VEHICLE TAGGED

12. DENSITY FACTOR FOR ORBIT, REENTRY - DO_ DR ,

VEHICLE TAGGED

II2/_X.XXXXXXX_XX/_X.XXXXXXX_XX/X/!

DENSITY MULTIPLYING FACTOR.

THIS MESSAGE WILL CAUSE ALL ORBIT AND

REENTRY FUNCTIONS TO BE UPDATED TO REFLECT

THE NEW ATMOSPHERE.

13. MANUAL TTF - @T ' XTt LRN, KIND, Bt_V

/ 13/+ X. XXXXXXX+XX/+Xo XXXXXXX+XX/XXX/X/+

X.XXXXXXX+XX/+Xo XXXXXXX+XX/!

LATITUDE OF TARGET_ LONGITUDE OF TARGET_

LANDING REV. NO., KIND - 0 PRIMARY AREA,

1 CCNTINGENCY AREA, BANK ANGLE, VELOCITY

INCREMENT.

IF PRIMARY AREA, GMTRC_ GMTRB (BASED ON #),

AND MISSED DISTANCE, ETC, WILL BE COMPUTED

AND DISPLAYED. ALSO_ GMTRC, ×, y, z, x, y, z,

_@T,_T WILL BE CONVERTED TO TTY BY DCS.LOAD
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,.i,

AND TRANSLATION PROGRAM. IF KIND = I, COM-

PUTE GMTRC ONLY. THE _V WILL BE USED FOR THE

OAMS BURN 12 MINS PRIOR TO RETRO-FIRE fFOR

THIS TARGET ONLY} AND SHOULD BE SET TO 0

IF GMTRC IS REQUESTED WITH NO OAMS RETRO

MANEUVER.

I4. ADD (OR DELETE) AN ENTRY TO MANEUVER TABLE -

GMTPSt _t, _V , Pt Y, T, VEHICLE TAGGED

/141DDHHMMSS/DDHHMMSS/_X.XXXXXXX_XX/_X.

XXXXXXX _ XX/±X.XXXXXXX±XX/X/X/!

GMT OF PROPULSION SETTING, DURATION OF BURN,

INCREMENTAL VELOCITY OF BURN, S/C PITCH,

S/C YAW, THRUSTER INDICATOR - T=O AFT,

T=I FORE, THRUSTERS. T=2 LEFT, T=3 RIGHT,

T=4 DOWN, T=5 UP THRUSTERS.

THIS ENTRY WILL BE CHRGNOLOGICALLY ORDERED

IN THE MANEUVER TABLE (TMANUV). SEVERAL

PROCEDURAL OPTIONS ARE AVAILABLE -

A. IF GMTPS CORRESPONDS TO A TIME IN THE

TABLE, THE NEW PARAMETERS REPLACE THOSE

ALREADY IN THE TABLE.

B. IF BOTH L_t AND _V ARE O, THIS ENTRY IS

DELETED FROM THE TABLE.

C. IF_t_O AND_V= 0 , NORMAL INSERTION

LOGIC IS BEGUN.

D. IF _t = 0 AND _V_Ot_V IS CONVERTED TO

_t INTERNALLY.

E. IF _V IS NEGATIVE THIS ENTRY WILL BE PUT

IN A SPECIAL TABLE FOR THE MANEUVER DCS

UPDATE IMSG. NO. 25 WITH 0 ENTRY) AND

NOT BE REFLECTED INTO THE ORBIT.

UPON RECEIPT OF THIS INSERTION, THE COMPUTER
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PROGRAM WILL INITIATE AN AUTOMATIC CYCLE TO

UPDATE EPHEMERIS - RELATED QUANTITIES SUCH

AS DISPLAYS, ACQ. DATA, TTF, ETC., TO

REFLECT THIS INSERTED MANEUVER.

15, CONFIRMATION OF A MANEUVER -

GMTPI, _t , _V • P, Y, T, VEHICLE TAGGED

1 5/CDHHMMSS/DDHH_MSS_ X. XXXXXXX+XX/+ X.

x xx xxx x +_xx/± x. xx x x x x x +_x_c/x/x/!

GMT OF PROPULSION INITIATION, DURATION OF

BURN, INCREMENTAL VELOCITY OF BURN, S/C

PITCH, S/C YAW, THRUSTER INDICATOR -

T=O FORE, T=I AFT.

THIS MESSAGE WILL CAUSE EDITING OF RADAR

DATA BASED ON GMTPI AND GMTPI + _t, INTE-

GRATION TABLES GENERATED BASED ON ACTUAL

THRUST AND DIFFERENTIALLY CORRECTED USING

PRE-THRUST AND POST THRUST DATA, DISPLAYS

AND ACQ. DATA UPDATED TO REFLECT ACTUAL

THRUST. CHANGE 'PHASE'.

16. PRCPULSION PANEL COMPUTATIONS - GMTM, _b

(OR6), T, W

/16/DDHHMMSS/+X.XXXXXXX+XX/X/X/!

GMT CF MANEUVER, AMOUNT TO RAISE PERIGEE

(OR WEDGE ANGLE), THRUSTERS (SEE # 14), W=O-

RAISE (OR LOWER) PERIGEE OR APOGEE AT

PERIGEE OR APOGEE, I-CIRCULARIZE ANYWHERE,

2-PLANE CHANGE.

THIS MESSAGE WILL CAUSE CALCULATION AND

DISPLAY ON THE PROPULSION PANEL OF THE

GMTPI, _t, p, Y,_V NECESSARY TO PERFORM THE

REQUESTED MANEUVER.

17. ORBIT NAVIGATION VECTOR - GMTFC
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II7/DDHHMMSSI!

GMT THAT VECTOR IS DESIRED AT.

THIS MESSAGE CAUSED THE MANEUVER-REFLECTED

z, y, z, _, _, _ AT THIS GMT TO BE CALCULATED AND

QUEUED FOR DCS TO CONVERT TO TTY AND PRINT

ON-LINE.

18. RANGE BIAS, BEACON

1181_X.XXXXXXX_XXlX/!

BEACON = 1 _EMINI BEACCN 2 ADAPTER BEACON

3 AGENA BEACON

19. CHANGE TARGET IN REENTRY - @T' _T' M

/19/+X.XXXXXXX+XX/+X.XXXXXXX+XX/X/!

LATITUDE AND LONGITUDE OF TARGET, NAVIGATION

MODE.

THIS MESSAGE WILL CAUSE GUIDANCE PARAMETERS

AND REENTRY TRAJECTORY TO BE UPDATED TO

HIT THE INSERTED TARGET USING THE INSERTED

MODE.

20. SELECT BACKUP GUIDANCE PARAMETERS IN

REENTRY - B, GMTXX, M

/20/_X.XXXXXXX_XX/DDHH_MSS/X/!

BANK ANGLE, GMT TO REVERSE BANK OR GMT TO

ROLl, MODE.

THIS MESSAGE WILL CAUSE & REENTRY TRAJECTORY

TO BE INTEGRATED AS A FUNCTION OF THE

INSERTED PARAMETERS IF M=3, GMTXX=GMTRB,

IF M=4, GMTXX=GMTIR, IF M=5, GMTXX IS BLANK.

21. RENDEZVOUS INPUTS - T, RT

/21/DDHHMMSS/_+X.XXXXXXX_XX/!

PSEUDO TARGET ORBITAL PERIOD AND ORBITAL

RADIUS (UNITS 100 YDS).

THE DCS PROGRAM WILL BE QUEUED _ITH THIS
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,. :,

INFORMATION AND WILL CCNVERT IT TO TTY FOR

THE RENDEZVOUS UPDATE.

22. SEQUENCE COUNT - C

/22/XXX/!

UPDATES SEQUENCE COU_T FOR DCS F_ESSAGES

AFTER RESTART, MANUAL D.C., ETC., FOR ANY

OF THE 5 TYPES OF COMMAND LOADS.

23. ADDRESS DCS MESSAGE - S 1, S2, CGMTS, L 1, L 2,

t 3 ' L 4

1231XXIXXIODHHMMSS/XIX/XIXI!

I _ S i _9, DCS SITE ADCRESS INOICATOR, S I

PRIMARY SITE S 2 BACKUP STTE IF ANY, S.-i

BOA-I, CYI-2, CRO-3, CSQ-4, GYM-5, HAW-6,

MCC-7, RKV-8, TEX-O, COINCIDENT GMT SETTING,

L - 1,2,3,0R 4 REQUESTS FOR COMPLETE
I

MESSAGES, WHERE L IS TYPE OF COMMAND LOAD -
1

I-ORBIT NAVIGATION, 2-PRERETRO (MANUAL),

3-PRERETRO (AUTOMATIC), 4-MANEUVER,

5-RENDEZVOUS.

THIS MESSAGE WILL CAUSE THE HEADER TO BE PUI

ON THE TTY MESSAGE AND THE MESSAGES STOREO

TO AWAIT THE TRANSMIT RECUEST.

24. DCS TRANSMIT - L i

1241XI!

INDICATION (SEE 23) OF WHICH LOAD AND

TRANSLATION SHOULD BE TRANSMITTED•

CAuSEs MESSAGE TO _E TRANSMITTED.

25. MANEUVER UPDATE FOR DCS - GMTPS

/25/DDHHMMSS/!

GMT PROPULSION SETTING

THIS INSERTION WILL CAUSE THE MANEUVER IN

THE MANEUVER TABLE THAI CORRESPONDS TO THE
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INSERTED TIME TO BE CONVERTED TO TTY AND

THE DCS TRANSLATION MESSAGE PREPARED. IF

THIS TIME IS ZERO, THE MANEUVER WILL BE

TAKEN FROM A SPECIAL TABLE (SEE 14)

INSTEAD OF THE MANEUVER TABLE.

26. SPARE

27. BACKUP D.C.-N, VEHICLE TAGGED

/27/XX/X/!

UPPER CORE.BLOCK NO.

UPPER CORE BLOCK'NO. N WILL BE SELECTED FOR

THE BACKUP D.C. {CURVE FIT) DURING ORBIT

OR REENTRY.

28. BANK ANGLE DURING ORBIT - B

/28/+X.XXXXXXX+XX/!

THIS INSERTION WILL BE USED TO UPDATE THE

PRE-MISSION SET BANK ANGLE USED IN ORBIT

FOR COMPUTING GMTRC FOR ALL AUTOMATIC

{STORED) PRIMARY AND CONTINGENCY AREAS AND

ALSO USED IN REENTRY FOR THE CONTINGENCY

TRAJECTORY.

29. OELTA V TABLE UPDATE - RN,_V

REVOLUTION NO., VELOCITY INCREMENT

/29/XXX/+X.XXXXXXX+XX/!

THIS MESSAGE WILL BE USED TO UPDATE A PRE-

MISSION SET TABLE OF _V's AS FUNCTIONS OF

REVOLUTION. THIS TABLE IS USED FOR ALL

STORED PRIMARY AND CONTINGENCY AREAS, BY

ASSOCIATING THE LRN OF THE TARGET WITH THE

CORRESPONDING _V AND ASSUMING AN OAMS bURN

OF THIS AMOUNT 12 MINS PRIOR TO RETRO FIRE,

WHILE COMPUTING GMTRC.

NOTE - ALL ANGLES IN FLOATING PT. DEGREES. ALL
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B}

TIMES IN DAYS, HOURS, MINSt SECS. WEIGHTS

IN FLOATING PT., LBS.

_h IN NAUTICAL MILESt _V IN FT/SEC.

VEHICLE TAGGED

I : S/C

I
2 = AGENA

3 = TITAN

4 = ATLAS

MESSAGE COMPOSER

I. GMT ASf(X , LRN) - X _ LRN

(Ol/+X.X/XXX/)

LONGITUDE, LANDING REV NUMBER

THIS WILL CAUSE THE MANEUVER REFLECTED GMT

AT TIME IN THIS LRN REVOLUTION TO BE

PRINTED ON LINE.

2. ABORT/ORBIT SWITCH - A

{021Xl)

IF A=O, ABORT. IF A=I, ORBIT SWITCH THROWN.

3. WEIGHT CHANGE -# ,0 W , P_ VEHICLE TAGGED.

103/_X.XI±X.X/±X.X/X/)

PITCH, ANGLE, ORBIT WEIGHT (LBS), PRE-RETRO

WEIGHT (LBS) REENTRY WEIGHT WILL BE

COMPUTED AS THE PRERETRO WEIGHT MINUS THE

WEIGHT OF THE RETRO-PACK AND RETRO-FUEL.

THIS MESSAGE WILL CAUSE TTF, ETC TO BE

UPDATED TO REFLECT THE CHANGE.

4. LIFTOFF - GMTLO, VEHICLE TAGGED

(04/DDHHMMSS/X/)

TIME OF LIFTOFF

5. VECTOR - APRN, X, Y, Z, £, Y, Z, t ,

VEHICLE TAGGED
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.

|05/XXX/XXXXXXXXXXXX/XX×XXXXXXXXX/

XXXXXXXXXXXX/XXXXXXXXX_XX/XXXXXXXXXXXX/

XXXXXXXXXXXX/DDHHMMSS/X)

ANCHOR PT REV NO. POSITION AND VELOCITY COM-

PONENTS (OCTAL), T_ME.

RETROFIRE SETTING - GMTRS_ _T_XT v My LRNt

NAME

(06/DDHHMMSS/+X.X/+X.X/X/XXX/XX/)

RETROFIRE S_TTINGt LATITUDE AND LONGITUDE OF

TARGET, N (NAVIGATION MODE) -I- ON BOARD

GUIDANCE_ 2- ONBOARD GUIDANCE (B A REVERSAL

EQUATIONS), 3- BANK ANGLE REVERSAL,

4 - BANK ANGLE, GMTIR, 5- CONTINGENCY,

LANDING REV NO. AND BCI NAME, E.G. 2-I

WILL BE /002/0L AND 2A WILL BE 1002/21/.

NOMINAL ATTITUDES, SEQUENCE AND DURATION

OF RETROFIRE WILL BE ASSUMED.

UPDATE PRIMARY AREA - _T,XT , LRN_ NAME

107/+X.X/+X.X/XXX/XX/)

LATITUDE AND LONGITUDE OF TARGETI LANDING

REV. NO. AND BCI NAME. |SEE# 6)

NOMINAL RETRO FIRE OR ZERO RETRO - GMTRFI

_T' XT' M, N

08/BDHHMMSS/_X.X/_X.X/X/X)

TIME OF FIRING OF FIRST ROCKETv LATITUDE

AND LONGITUDE OF TARGET_ NAVIGATION MODEt

N=I MEANS NOMINAL REIROFIREt N=0 RETROS.

THIS WILL CAUSE THE PHASE CHANGE TO REENTRY,

INTEGRATION THROUGH IPRUST (IF ANY) ASSUMING

NOMINAL RETROFIRE, COMPUTATION OF GUIDANCE

PARAMETERS DEPENDING ON MODE AND GENERATION

REENTRY TRAJECTORY FOR D.C. ACQUISITION AND
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DISPLAY PURPOSES.

9. NON NOMINAL RETRO FIRE OR IVl READOUTS -

P, R, Y, GMTR'FI, GMTRF2, GMTRF3, GMTRF4,

@T' XT' M, N

(09/_X.X/_X.X/_X.X/DDHHMNSS/DDHHNNSS/

DDHHMMSS/DDHHMMSS/_X.X/_X. X/X/X/)

PITCH (OR AX}, RoLL (OR A)), YAW {OR AZ),

TIME OF FIRING OF RETROS I, 2, 3 AND 4 IN

THAT ORDER (_OT NECESSARILY CHRONOLOGICALLY)

LATITUDE AND LONGIT'UDE OF TARGET, MODE, N=2

MEANS P, R, Y, N=3 MEANS IVI READOUT.

GMTRK=O MEANS RETRO K DIDN'T FIRE. LOGIC

SAME AS 8, EXCEPT USE INSERTED ATTITUDES,

ETC.

tO. DENSITY FACTOR FOR ORBIT LIFETIME - D, I, N_

VEHICLE TAGGED

(IO/_X.X/+X.X/XXXIX/)

DENSITY FACTOR, IMPACT ALTITUDE (NOW 425 K

FT) NO. OF REVS.

THIS MESSAGE WILL CAUSE INTEGRATION WITH THE

INSERTED ATMOSPHERE FOR THE DESIRED NO. OF

REVS. OR UNTIL IMPAC[ ALTITUDE IS REACHEDI

WHICHEVER COMES FIRST AND ORBIT LIFETIME

DISPLAYED.

It. D.C. ARC LENGTH AND WEIGHTING FACTOR -

III/DDHHMMSS/+X.X/X/)

D.C. ARC LENGTH, LOG OF THE BASE (WEIGHTING

FACTOR)t VEHICLE TAGGE£

12. DENSITY FACTOR FOR ORBIT, REENTRY - Dov DR,

VEHICLE TAGGED

(12/+X.X/X/)

DENSITY MULTIPLYING FACTOR.
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THIS MESSAGE WILL CAUSE ORBIT AND REENTRY

FUNCTIONS TO BE UPDATED TO REFLECT THE NEW

ATMCSPHERE.

13. MANUAL TTF- _T' XT' LRN, KIND, B,_V

I 13/+ X.X/+X. X/XXX/X/+X.X/+X. X/)

LATITUDE OF TARGET, LONGITUDE OF TARGET,

LANDING REV. NO., KIND - 0 PRIMARY AREA, I

CONTINGENCY AREA, BANK ANGLE, VELOCITY

INCREMENT. "

IF PRIMARY AREA, GMTRC, GMTRB {BASED ON fl ),

AND MISSED DISTANCE, ETC, WILL BE COMPILED

AND DISPLAYED. ALSO GMTRC, X,Y,Z,X,Y,Z, _T'

_I_' WILL BE CONVERTED TO TTY BY DOS LOAD AND

TRANSLATION PROGRAM. IF KIND = I, COMPUTE

GMTRC ONLY. THE _V WILL BE USED FOR THE OAMS

BURN 12 MINS PRIOR TO RETROFIRE IFOR THIS

TARGET ONLY) AND SHOULD BE SET TO ZERO IF

GMTRC IS REQUESTED WITH NO OAMS RETRO

MANEUVER.

14. ADD (OR DELETE) AN ENTRY TO THE MANEUVER

TABLE -

GMTPS,_t ,AV, P, Y, t , VEHICLE TAGGED

( 14/DDHHMMSS/ODHHMMSS/+ X.X/+ X. X_ X. X/X/X/)

GMT OF PROPULSION SETTING, DURATION OF BURN,

INCREMENTAL VELOCITY OF BURN, S/C PITCH,

S/C YAW, THRUSTER INDICATOR -

T=O AFT, T=I FORE, T=2 LEFT, T=3 RIGHT,

T=4 DOWN, T=5 UP THRUSTERS.

THIS ENTRy WILL BE CHRONOLOGICALLY ORDERED

IN THE MANEUVER TABLE (TMANUV). SEVERAL

PROCEDURAL OPTIONS ARE AVAILABLE-

A. IF GMTPS CORRESPONDS TO A TIME IN THE
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TABLE, THE NEW PARAMETERS REPLACES THOSE

ALREADY IN THE TABLE.

B. IF BOTH At AND AV ARE O, THIS ENTRY IS

DELETED FROM THE TABLE.

C' IF At/ 0 ANDAV=O,-NORMAL INSERTION LOGIC

IS BEGUN.

D. IF At =0 ANDAV_0, AVIS CONVERTED TO At

INTERNALLY.

E. IF AV IS NEGATIVE THIS ENTRY WILL BE

PUT IN A SPECIAL TABLE FOR THE MANEUVER

DCS UPDATE IMSG NO. 25 WITH 0 ENTRY)

AND NOT TO BE REFLECTED INTO THE ORBIT.

UPON RECEIPT OF THIS INSERTION, THE COMPUTER

PROGRAM WILL INITIATE AN AUTOMATIC CYCLE TO

UPDATE EPHEMERIS RELATED QUANTITIES

SUCH AS DISPLAYS, ACQ. DATA, TTF, ETC. TO

REFLECT THIS INSERTED MANEUVER.

15. CONFIRMATION OF A MANEUVER -

GMTPI, At , AV , P, Y, T, VEHICLE TAGGED,

{15/DDHHMMSS/DDHHMPSS/+X.X/+X.X/+X.X/X/X/)

GMT OF PROPULSION INITIATED, DURAIION OF

BURN, INCREMENTAL VELOCITY OF BURN, S/C

PITCH, S/C YAW, THRUSTE_ INDICATOR -

T=O AFT, T=I FORE, T=2 LEFT, T=3 RIGHT,

T=4 DOWN, T=5 UP THRUSTERS.

THIS MESSAGE WILL CAUSE EDITING OF RADAR

DATA BASED ON GMTPI ANU GMTIP+At, INTE-

GRATION TABLES GENERAIED BASED ON ACTUAL

THRUST AND DIFFERENTIALLY CORRECTED USING

PRE-THRUST AND POST-TH_LIST DATA, DISPLAYS

AND ACQ. DATA UPDATED TO REFLECT ACTUAL

THRUST. CHANGE 'PHASE'.
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OPERATING PROCEDURES FOR CONFIRMATION OF

THRUST ARE -

A. _V = - 0, THE PRESENT ORBIT DEFINED

VECTOR {TMREFL) IS PERTURBED TO REFLECT

THE INSERTED MANEUVER PARAMETERS. EITHER

A _t OR _V INDICATOR CAN BE SPECIFIED.

B. _V : ÷ 0 , THIS OPTION IS EXERCISED TO

REDEFINE AND EXECUTE MANEUVER. THE

NOMINAL MANEUVER PARAMETERS ARE REPLACED

WITH THE INSERTED PARAbIETERS AND A NEW

VECTOR IS DERIVED.

C. AV = +0, _t = O, THE PREVIOUS EXECUTED

MANEUVER IS ERASED AND THE ORBIT IS

RESTORED TO PRE-MANEUVER CONDITIONS.

16. PROPULSION PANEL COMPUTATIONS - GMTM,_h

(OR 6 ), T, W

|16/DDHHMMSSI_X.X/XIX/)

GMT OF MANEUVER, AMOUNT TO RAISE PERIGEE

(A WEDGE ANGLE), T - THRUSTERS (SEE# 14),

W:O, RAISE (OR LOWER) PERIGEE OR APOGEE AT

PERIGEE OR APOGEE, W=I TO CIRCULARIZE

ANYWHERE, W=2 PLANE CHANGE.

THIS MESSAGE WILL CAUSE CALCULATION AND

DISPLAY ON THE PROPULSICN PANEL OF THE

GMTPI, _t, PtY,AV NECESSARY TO PERFORM THE

REQUESTED MANEUVER.

17. ORBIT NAVIGATION VECTOR - GMTFC

{17/DDHHMMSS/)

GMT THAT VECTOR IS DESIRED AT.

THIS MESSAGE CAUSED THE MANEUVER-REFLECTED

X,Y,Z, X,Y,Z AT THIS GMT TO BE CALCULATED

AND QUEUED FOR DCS TO CONVERT TO TTY ANO
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PRINT ON LINE.

18. RANGE BIAS, BEACON

(181+X.X/X/)

I. GEMINI BEACON

2. ADAPTER BEACON

' 3. AGENA BEACON

19. CHANGE TARGET IN REENTRY - _T' XT' M

(19/+X.X/+X.X/X/)

LATITUDE AND'LONGITUDE OF TARGET, NAVIGATION

MODE. THIS MESSAGE WILL CAUSE GUIDANCE

PARAMETERS AND REENTRY TRAJECTORY TO BE

UPCATED TO HIT THE INSERTED TARGET USING

THE INSERTED MODE.

20. SELECT BACKUP GUIDANCE PARAMETERS iN RE-

ENTRY - _ , GMTXX, M

{20/+X.X/DDHHMMSS/X/)

BANK ANGLE, GTM TO REVERSE BANK OR GMT TO

ROLL, MODE.

THIS MESSAGE WILL CAUSE A REENTRY TRAJEC-

TORY TO BE INTEGRATED AS A FUNCTION OF THE

INSERTED PARAMETERS IF M=3, GMTXX=GMTRB,

IF M=4, GMTXX=GMTIR, IF M=5, GMTXX IS BLANK.

2I. RENDEZVOUS INPUT - T, RT

(2I/DDHHMMSS/_X.X/)

PSEUDO TARGET ORBITAL PERIOD AND ORBITAL

RADIUS |UNITS IO0 YDS).

THE DCS PROGRAM WILL BE QUEUED WITH THIS

INFORMATION AND WILL CCNVERT IT TO TTY FOR

THE RENDEZVOUS UPDATE.

22. SEQUENCE COUNT - C

(22/XXX/)

UPDATES SEQUENCE COUNT FOR DCS MESSAGE AFTER
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RESTART, MANUAL D.C., ETC, FOR ANY OF THE

5 TYPES OF COMMAND LOADS.

23. ADDRESS DCS MESSAGE - S I, $2, CGMTS,

L 1' L2 ' L3t k 4

(23/XX/XX/DDHHMMSSTX/X/X/X/)

I < S. < 9t DCS SITE AEDRESS INDICATOR, S
- I - i

PRIMARY SITE, S 2 BACKUP SITE IF ANY, S i

8DA-I, CYI-2, CRO-3, CSQ-4, GYM=5, HAW-6,

MCC-7, RKV-B, TEX-9, COINCIDENT GMT SETTING,

L. - I, 2, 3 OR 4 REQUESTS FOR COMPLETE
I

MESSAGE, WHERE L. IS TYPE OF COMMAND LOAD -
I

I-ORBIT NAVIGATION, 2-PRE-RETRO (MANUAL),

3-PRE-RETRO (AUTOMATIC], 4-MANEUVER,

5-RENDEZVOUS.

THIS MESSAGE WILL CAUSE THE HEADER TO BE PUT

ON THE TTY MESSAGE AND THE MESSAGES STORED

TO AWAIT THE TRANSMIT REQUEST.

24. DCS TRANSMIT - L.
I

[241XI)

INDICATION (SEE _=23) OF WHICH LOAD AND

TRANSLATION SHOULD BE TRANSMITTED.

CAUSES MESSAGE TO BE TRANSMITTED.

25. MANEUVER UPOATE FOR DCS - GMTPS

[25/DDHHMMSS/)

GMT PROPULSION SETTING

THIS INSERTION WILL CAUSE THE MANEUVER IN

THE MANEUVER TABLE THAT CORRESPONDS TO THE

INSERTED TIME TO BE CONVERTED TO TTY AND

THE DCS TRANSLATION MESSAGE PREPARED. IF

THIS TIME IS ZERO, THE MANEUVER WILL BE

TAKEN FROM A SPECIAL TABLE (SEE # 14) INSTEAD

OF THE MANEUVER TABLE.
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26. SPARE

27. BACKUP D.C. - N, VEHICLE TAGGED

I2?/XX/X/}

UPPER CORE BLOCK NO.

UPPER CORE BLOCK NO. N WILL BE SELECTED FOR

THE BACKUP D,C. {CURVE FIT) DURING ORBIT

OR REENTRY.

28. BANK ANGLE DURING ORBIT - B

{28/+X.X/} "

THIS INSERTION WILC BE USED TO UPDATE THE

PRE-MISSION SET BANK ANGLE USED IN ORBIT

FOR COMPUTING GMTRC FOR ALL AUTOMATIC

{STORED) PRIMARY AND CONTINGENCY AREAS

ALSO USED IN REENTRY FOR THE CONTINGENCY

TRAJECTORY.

29. DELTA V TABLE UPDATE - RN, _V

REVOLUTION NO. VELOCITY INCREMENT

|29/XXX/+X.X/)

THIS MESSAGE WILL BE USED TO UPDATE A PRE-

MISSION SET TABLE OF _V'S AS A FUNCTION OF

REVOLUTION. THIS TABLE IS USED FOR ALL

STORED PRIMARY AND CONTINGENCY AREAS, BY

ASSOCIATING THE LRN OF THE TARGET WITH THE

CORRESPONDING _V AND ASSUMING AN ONES BURN

OF THIS AMOUNT 12 MINS PRIOR TO RETRO FIREy

WHILE COMPUTING GMTRC.

NOTE - ALL ANGLES IN FLOATING POINT DEGREES.

ALL TIMES IN DAYS, HOURS, MINUTES, AND

SECONDS. WEIGHTS IN FLOATING POINT LBS,_b

IN NAUTICAL MILES, _VIN FT/SEC.

ALL FIELDS MUST END WITH A I. THE MAXIMUM

NUMBER OF CHARACTERS FOR A FLOATING POINT
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FIELD IS 9 WITH DECIMAL POINT. A FLOATING

POINT ZERO MAY BE REPRESENTED BY /0/.

VEHICLE TAGGED

I - S/C

2 - AGENA

3 - TITAN

4 - ATLAS

USAGE

A) PAPER TAPE INPUT

IOMANI IS ENTERED FROM PAPER TAPE INPUT VIA THE

ASR'S, WITH THE SS 3 DOWN AND THE ASR ON LINE. SUB-

CHANNELS 29 AND 30 OF THE DCC ARE USED FOR PAPER TAPE

INPUT AND ARE ASSOCIATED WITH ASR'S I AND 2, RESPEC-

TIVELY. INFORMATION IS FED IN AT SIX CHARACTERS PER

SECOND, AND EACH MESSAGE IS READ IN TWICE. A PAUSE OF 15

SECONDS, HOWEVER, PRECEDES THE SECOND FEEDING.

B) MESSAGE COMPOSER INPUT

IOMANI IS ALSO ENTERED WITH BCI INPUT VIA THE

MESSAGE COMPOSER. SUBCHANNEL 15 OF THE MODE _ DCC IS

USED AND ASSOCIATED WITH THE MESSAGE COMPOSER.

FOR THE PAPER TAPE INPUT OR THE BCI MESSAGE COMPOSER

INPUT, A MESSAGE IS INSERTED AND VERIFIED ON-LINE

[ON-LINE PRINTER). THE MESSAGE WILL BE ACCEPTED UPON THE

SECOND INSERTION, HOWEVER, THROUGH INTERROGATING THE PCC

WITH A CODE AS A SUBSTITUTE FOR THE SECOND INSERTION.

IOMANI USES FIVE SUBROUTINES -

I. I3DEC - CONVERTS A SCIENTIFICALLY NOTATED NUM-

BER, IN THE FORM +X.XXXXXXX+XX, TO A FLOATING-

POINT NUMBER. BEFORE ENTERING THE SUBROUTINE THE

NUMBER MUST BE PLACED IN THE FIRST TWO WORDS OF

THE BLOCK TI3DEC, LEFT-JUSTIFIED. UPON RETURN
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e

FROM 13DEC THE FLOATING-POINT NUMBER IS CON-

TAINED IN THE AC.

i3SN - CONVERTS A UNIQUE BCD REPRESENTATION OF A

'SIGN' TO BINARY. UPON ENTRY TO THE SUBROUTINE

THE AC MUST CONTAIN THE _CD CODEr RIGHT-

JUSTIFIED, UPON EXIT THE SIGN BIT OF THE AC AND

LOCATION 13TMP+2 WI'LL BE PROPERLY SET AND BITS

I THROUGH 35 WILL BE ZERO.

13FPS - CONVERTS BCD HOURS, MINUTES, AND

SECONDS LOCATED IN THE AC TO BINARY. UPON

RETURNt TWO FORMATS ARE GIVEN. IN THE CELL I3TNP

THE DECREMENT WILL CONTAIN SECONDS AND THE

ADDRESS WILL CONTAIN MINUTES. THE AC AND CELL

13TMP+I WILL CONTAIN FIXED-POINT SECONDS

RIGHT-JUSTIFIED.

I3CFI - VARIABLE WORD LENGTH CONVERT FIXED POINT

OR FLOATING POINT NUMBER (MESSAGE COMPOSER).

13DHM - CONVERTS DAYS, HOURS_ MINUTES AND

SECONDS TO MINUTES OR HI,lUTES AND SECONDS.
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IOMANI CODES [ASR)

UNIQUE OCTAL TTY

BCD CODE TTY CODE CHARACTER

13 33 I'

13 37

13 27 I

13 07 .

13 O0 " SPACE

26 26 !

13 02 CR

13 I0 LF

O0 30 -

20 05 #

O0 30 A

12 23 B

I0 14 I

II 03 0

04 12 R

05 Ol T

O0 15 0

Ol 35 I

02 31 2

03 20 3

04 12 4

05 01 5

06 25 6

07 34 7

I0 14 8

II 03 9

60 ALL OTHERS
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• TMRETO+J • • • TIDLPML_ : ••eL •• FACTOR • ••1•"

: ............. : L,. : .............................
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13PtZ • • • • ,......,.,..l,.
,NO • .... IBCFI .... •

CONVERT

• ASR _ESSAGE • ............ X" DENSITY i
• . • ORBIT, •

• • • REENIRY *

t ! I I III!11 IIIililll

• YES

• HHOHHiJIH _HHHHQ*,**_

i I .... 13DEC .... * * DENSITY *

• CONVERT *FACTGR ORBIT*
• DENSITY ORBIT •I • TO T|OROF e

• REENTRY • • •
• .i.**HiI..*•* ***IHe....,.**

*****I**t*HIIII.

lit* " .... IBCFI .... •

• ODIX CONVERT
• * • LATITUDE *

i

:LATITUDE •INTO*

• TIIIFR+[ •

. X

;•*'''***''*'** . • **.

• DENSITY : REENTRY INTO****X• * A_
• FICrOR 0RBIT*

• IO T|ORUF * _ IIOROF+I _ • •
• REENIRY * •**

••.*.****.*°*.**

• .----IBOFI .... •
• CONVERt

• LONGIIUOE **

"**•**1.,°**•.•. •

_INTO IIOROF*[" : LONGITUDE **
INTO TITTFR

: ............. :

***H.*IH,**°: I** ** ****IO,,H**..'°•

*o*! : VEHICLE * * - * • • .... IBIBD .... •
*A_-..K* TAGGED INT0 *..*x'Dg- -B_*X CONVERI LRN, l

. • • MC|33V * • • * * • KIND .-

13ML} * •

• * * -NO _** : ............. :
. • • • LRN INTO •

• ASR _ESSAGE ix CO: lTIlTER÷2 KIND*

• .INIO _I[TFR•_-

• • * .., : ............. :
• _ES

i.o.1*,********

• .... 13DEC ....
CONVERT **

* LATITUDE •

.... I]CFI .... • • LRN INTO •• CONVERT LRN, • .............. X*TITTFR÷2 KIND*
KIND * .INTO TIITFKt3Q

• _.•o*•**•****,*

••*,*°-•*****.1*

• .... [3CF[ .... •

• CONVERT BANK ••
• ANGLE

• .... I)OEO .... •* _ BANK ANGLE
CONVERT BANK •

11 ANGLE * •INTO IIIIFR•_*

• LATITUDE INTO.

• TIITFR•L *

i

• .... I}OEC .... *
CONVERT

• LONGITUDE l l

•HH.,,•*,I*,***

.... IBCFI ....• * • CONVER_ DELTA •1• BANK ANGLE *

• INTO TITTFR-4* • e •

** .... |3ODE .... *" : DELTA V INTO:

* CONVER_ DELTA 1• * IITTFR+B *

IIiiiiiiiiiiiiii I :IiIIIIiiIIIiI:

_l°.,°*,°.°.•*_ **.

: CCNGItUOE:...;8,:
• INTO TITTER _ o.,.1

DELTA V INTO- ............................................ .Og*X- EXIT •
• IITTFR+B * • • • TO IBENO

• . *+°*H*H*HI*.

***O.*.*.H***.
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• • • • -%u• co'•, •e'• ,;°°'''''*°''°'! ,°°'o i•o •

• lS,_ _ESSAGE Ix _2- •Q3,..I, YA. _'_,L_ ,o.,X C2e ,CO,X .... I_CFI .... •
• • • • • • II_,IC l-Z_:_l_, • • • • • CL_%VEI4T Y_ •

• • • I•o "• ,.oo,.,°,o..,,:. •°" "° "t..,oo,•o,,o,,."

• • ';I:S

.i
*o,o•ooooo,•oo. _.oo,•o.°o•l•o_

! I .... 13FPS .... • •• YA_ A%_LE •
• CCNVE_T G_TPS • elNT_ I_Z_L_[+_+

IHI,,H•o..I.. _OH.•*•..,o.._

_o•o,oo,*.*,.._

.°'o o

• OJI..X. D_LTA l';IO.
IICOI_I*I •

"• _,o,.,,...o.ooo

**.o•..o*o**oooo
• .... I]CFI .... ".

• CQ_V_R_ DELI_ •

,*•,•.,•o..,.o,

•,,l•,,l•.
:,t•.. . • l,.,•,•,,.•.o.*••

• .''. o

: GMTPS INTO ,_2•X ..... I_OHU ....TVZ00t : • • • CC,VE_T G_TPS •e

• ....,•H,.o••• • •o +oo.o,H*..,ooo,"

i •

• •°..H•°oo.o.oo• :.•o...o*.,o°°:

• ° °

.... I)FPS .... • GPT_S INtO :• • CONVE_t CELTA * : I_ZUOI

Ilillllllllllll :Jllllllllllll:

• •% : ............. .:
°C2•..X-T_USrER INT_-

o°
•.*oo,,*,o,•,o.

:

•,o•°°,.oH°.°•

: VE_,ICL_ : **°°*

.•°,oo*°,•,,,.,

:'.°°°..,-.°°.:

: DELTA v I_T3*
TICnTH*2 °

• .,°.°,.,°• ....

•''''''''''°°'''l

• .... IBCFI .... °
• CCs_V_RI PIlOt •

°.°.°...*o.°.°.

:•,,,,,,,,,,,,: ,.,,,.-.°-°.°..

: DELT_ INTO• • .... I}I)H_ .... •

• TMZCOT*L • CII_VERT DELIA

• •*,°,,°.*•,•°°° :•.*°°°,°°,,°,:

• • .... 13DEC .... •

• CONVLR_ CELIA ° •• DELtAIPZC+T°II_T_:.

*HH+I•H•*.*•* _,.*,,,o..,oo,"

:'°'''''o°'°'':

• P ICH I'+GLE
• INTO rlct_rH._:

•,°..,,o,.,*,,,

••,o,,,..,,oo.o

e _ .... I}C+I .... *-

C_VERT Y_+

l$WL5 • •

:.............: ."............... . - - . ._ :.... :.............:
° .... I

DELTATMZCCI.2V INTO:• C{:_#E_! _I .... -X°2hjeA5 ° "INTO: YA. ANGL _ :

°° o .°,.
• •°..H.°°°°°o: °°o-,.,.°°°°°.° _°°o°°oo°.•°o°_

°

.. .............. . : ............. : ............... ... : .............
• o•

l',tO: :,'TI..X:IH_USTER
• .... I}DEC ..... DELIA V " .... I_UH

• CCNVERI PITCH •• • T_ZC[tf_Z • - CO_¢E_T =_lPl • ° • • TIL_T_++_ °

• •.°..•..l..°.°o .°. :........°.°..: .°.

•" .... ,_c_c.... ".: _:: : .++. =+:L_ :...; ::!
• .,. . .o.

.•,,°,.**o.,.,o _,,,°..,,*,o.,,

•.°........°°.,

• • "'' "" . "'''''''' ......

. o.. .o ..... .... .,,o..
• . ....... .ooo..



eoe m°•ee'••le*e'•eee

_AO Qee .... I3FPS .... •

_,." * CONVERT G_TPI •

VOL II _O_ITOR AN0 I/0 PROGRAMS

13M16 • •

• •NO eea°+'•'*•'•'+•+•

• ASR MESSAGE • ............ x* .... I3DHM .... "-o

• • CONVERT GMER
Q

• • • °eeei'e•e'•e•ee •

;ES

• OOeX .... 13OHM .... ••

• • • CON_ERI GMIFC •

GMTPl INTO
• IICOTH "•

• .... 13FPS .... • D OMTM INTO O

• CONVERT GWIM • • TIPROP

o, : ............. :

:m:..R: GMTEC INTO ............
• • • TIGTFC •

•. :.............:

o••*••*n.•,*•.••

• .... I)FPS .... •
• CONVERT DELTA •

..••••o••.•••••

DELTA INTO!

• IICOTH*_ "

i

• .... I3DEC .... P•

• CONVER_ CELTA

i
••••mHo.°•H•a

DELTA V INTO_

• TICOTH•2 •

• •* .... I)CEI .... "•

•• GMTMIIPRopINTO •" •e. CONVER_ DELTA •

• " .... I3OEC .... •- • •

• l CONVEB_ DELTA • : DELTA H INTO_
• TIPROP•L •

• ••m•HO•HHte IIH••O.••*•*°•

:.............: :.............: .. ."..............
• • • • • .... l}CPI .... 11

OETLA H INTO- _THRUSTER INTO- •O4,X CO4VERI RANGE •

• TIRROP+L • • TIPROP+2 • • • - BIAS

:THRUSTER INTO• • W INTO :..._ 091

• IIPROP•2 • • TIPROP+3 • • •

• ,••l•••.••,••• •,,••H,••••.•,

_°••••,°°••o••_

! "*NGE'ASi
INTO MCIABR

• .... 13DEC .... •
• CONVERT PITCH •

• W INTO :...; 09:

• TIPROP*3 * • •

I••I,H••HHI_ •••

• . : ............. :
:D6:.oX: VEHICLETAGGED INTO :

• • • MEI33V •

• . : ............. :

: RIte. ANGLE:
• INTO TICCTH+3•

Ii111t111111111

IN31O • • • • •

• -NO -**

• ASR PESSAGE • •i 04: •

• _ES

• • .... 130EC .... e•

• CONVERT YAW •

• 1•.•..•••.,..•° +

: YAW AhGLE :...; 07 •.

IINTO TICCrH_• •262•
! i !ill

II!111111111111

|M31L7 • •

• oNO 1•1

." A+R"ESSAGE" .+OO!

• _ES

•.,,..,°••.°•••

.... [3FPS .... •X Ol _

• CONVERT GMTFC • • •

••.+,eIH•,+••.

• .... T3OEC .... •
• CONVERT RANGE •

• BIAS

• •t°•....•H••H !

ol ......... ? .......

• • • •••• • •••••••'•••'•°"

: RANGE 81AS •.o°X D6• •09•X, EXIT :
INTO MCIXBR TO I)E_O •
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I

!

i

I_3[9 • • • " • •o,•,,.,.oo,,,.

• NO • •

• • .... 13CFI .... °

ASR _ESSAOE • ............ X CCN#ERT ••L^rlTUDE

"...,Ho,,,,.,,, •

• _ES

2

• .... I)CLC .... " •
CONVERT • •LATITUI)E INTO_

". L_TITU_E • • IITERO_I •

",,,.,,,,.,,oo,," .,•,,,,,o,..o,_

• •_U

• ASR MESS_bE • ............ x .... I3DHM ....
• CONVERT IT) °•

• " _E$

• .... 13FPS .... • PERIOD I%TO

C_NVERT (II TIRENZ

"••°..,°o,°•°o,. • ,,,••••.••°°•.°

_,,,•°,°,,,°,°_ ••,,•,,°•,-•,°,• •,°

• • .... I)CFI .... • • •

• LATITUCE INTO• CC,IvERT oX A_,

• TIIERO*L • • L_;.GITDDE • •

_,,°°1°°°o,°°°° ,,•,,°,°o,°,,,°

_°°,,,••o°°i°°_ •••,•,°,••°•°°°•

i ,o_BIT_L! • •PERIOD l'_rn • .... I)CFI .... •

IIH[_Z•L • CONQERT {RT) •

•°°,..o°,°o°°°,

• " .... I]CEC .... ••

• CONVE_T •

• LONGIIU_E •

13M20 • •

_'" ..... " ..... ; • " " ,YES ,,o

eA_,..X, LCNGITUCE • ASK M_SSAOE ,x AT•

• , INTC TITERG • • •••

• •,,H..,,,H,, • •

: _-MODE i_ro :..._cg: .• .... I+cFt .... ".
• C_NV_RT BANK °

• IITERG,2 • • • • A_GLE

• BA_K ANGLE •

"INTO TIMACK_I•

•°•°,,°,,•°••°•

• ,°•°,°•°,,,,°° •••,,,°°°,°o,,°

-''• -" .... I]OEC .... " " "

.....c..........". ._....,........_
-o• • _GLE CU'IV_T G_TXX

• .,,,..,,.,,,.,°" ,.•H,.•,,,o-.•

_" ----I)UEC .... ", .............. X_ RT-ORBITAL i.
RADIUS 17TO ..........

• CULVERT IRT) • • TIRENZ_ •

• •,,,•,,,,•,,,, ,,•,•,•m•,,H,,

I]M_2 • "
• • ••••°•••••.°•.,

• "70 • "

• • • .... 13CFI .... •

• ASR _ES_AGE • ............ x CONVERT
• • • SEQUENCE ••

• • • COUNT •

• •,•..•H•.,•,•.

• INTO TIe_CK*I"

,°°o°,°,•,.,°°o

x

H,•.,,,.,.,,,,

• • •'°

o ,,°
••,o°,°°°.,°o,,

• ••°••,°°•••,•*. _••••,•°•°°°•°_

• .... 13Tb_ .... •,

• CONVERT • .............. x. SEU COUNT • .......... x
• SE_uF',C_ • INTO TISE_C •

_°•°,°..°•,°o°_

••°

G_IXX INTO •

:.............. ......... ._.......

.i .....TIEe.CK•_P@INTL) : .... ........................................ _e_g:X-e TO I_NoEXIT :•

.',,..,,,,o,,,,, •• •,•,•o.,o,,,,,.
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I3X23 • •

• NO lOellllt,,***..o

• • .... 13C_| .... *
• I ASR MESSAGE - ............ x

" ! i "

• • _'E$

i
t*,*o*°,°,,,,o,

o" .... ISTBE .... ".

• CONVERT Sl' "
S 2 *

CO_.V_RT Sit
S 2 •

".o....,..,e.,.,"

..,..,..,..°,..

: S! L'CTO

Fzco_,Ps_ :
:F2.q.T.Lc.°_W.'.i

13M25 • •

• °*I''HO.O•I.°*

I

"° • •

• ASR ME$S_UE • ............ x .... 13O_ .... _x C2,
• • CONVERT GMTPS • ° •

• • l°°

i I litllllllOlllll

YES

••°,.°,°,°.•l°.,•

• .... I]FP_ .... "•
• CONVERT nMIP5

e,H,.°..,...,.

:--_;t_6.....:!

TICOMP, S 2

• NTO TTCOMP+I •
a_°.H,H_Hi,e

;...... _.......

• _ .... 13FP$ ....
CONVERT CG_IS el

:,•,o,°,,,°,,°:

: CGMTS INTO •

• TICOMP'Z •

.°o.•,_,••.,..:

••.o..°,•,•,,,°

CONVERT CO, IS

ll,.°,,•,,,,.,°

:,,,.,,,o.,•°l:

: COMTS INTO :
• rlcoMP+2 -

i
e..lI,,°l.,,.,•

• .... 13CFl .... •

• CON%'ERT LI. _•

"• L 2, L 3, L 4

.. :.............: ...

:cz:.._: _,,Ps,,,,o:...,o_.
• • - • TIDMUP • • •

• • • el,
IIIllllllltllli

• CONVERT h' : h_TO : "NO ''Z::[I;_;I:::-•
• • • CONVERT NO. _X -

e: L2 ' L3 ' L4 • .............. X: TICOMP+3.L2 : • ASR _ESSAGE " ............ X •

,..,,,,•.....,. •INTO TICOMP+4 * * * .
• •.,••o,,••m•H o e••••.o°H.H,. •

;Es

.*,••°•°•°,•.°°

: L3D_TO • •••

: TICOSIp+3,L 4 :...1 O9:

"h-WTO TICOMP+_ • •.e

,•,•,•°,°°°°°•,

• .... 13DEC .... • • NO. - UPPER
• CONVERT NO. • .............. x• COR_ BLOCK :

XX NO. INTO E/A°

e•,o•••°°°°°,H," _••,,°°•••o.°°o

13_Z4 * •

• • ._ :.............:
&SR VES$_GE , ....................... : VEHICLE :

TAGGED I_iTO

• • MCI)SV •

• ;e_ ..............:

i

• .... [3TBE .... • -• .... 13CFI .... •

• , CONVERT l I • ,• CONVERT L t ••

• ,.•.•..,,.,,H .,.•H,,°H•OH

: Lir_ro : .................
• T_r_w :.............................................................................:og:J _,T :

• • • TO I)E:_O



VCL II'_o:_lT.]_ A'_D IIG PR_jC,_AM$

13M2B • •

+'hC "'_°'''''°'°°*''"

• AS_ _ESSAGE * ........ "80ox .... I1crl .... •

• • .o • o

• • _E$

i

• " CC_VERT BA_K " ...... ;: Tl_ _V •
ANGLE

"" H+e,.+oo.,oo._

..oo.o...,o.,H, _:

...O..HH....+

• " .... I3CFI .... •

• CCNVE_T Ba_K •
AhGLE

.e..H,,HO,.OO

:X ................
I

:.._ .......... : : ............. :

8anK' a_GuE ". ......... _B3e..X: OELT_ v INTO_
INTC TIBSNK T|RNDV+I •

!!1111111111111 IIi111111111111

............... x:

A
...H..oo.oo.oo

i t.t :"':' TO I_NO

....-...o......

• .... I3CF[ .... •

• CO_VE,_ DELTA •

.CO-X

+.

• • I3ERR

• .NO o-.- .- _''°°'°°''''°'_

• • • • •

X = _ ox O_ * .O0o..X" SET COOE " Xo

• "25_" • " "

• . *o.......e.o.o.
• "YES "'" "

• (JVER_LtlW • ._ B_ "" TRA. TO *

• . o.. TA6LL*CODE •

......t...,.o..

I3IOo
+...........*..

T|3S,_V t_L_CK •

.+....o.+.o.o..

*..o...oo,.....

: ,+, T,..... i
_...eHooo.oo+,

_SET I3LU5 " O_

13_2q • • " • •

• ,.,

• • _E$

i
..°H.,...OOOH

• CCNVERI _N •

".,o,.,,,..,.+.."

I)E_D

• SET I_TMP _ 2 _ •DSe..X _ SET |3W • 0 •

.... :.............:

set i . I+t : • RESTOREALL
• _ xRs

• REV. _C. l_Tt?.

• TI_NCV •

:.............:

..........,•...

.°.,°,o,o..°..,

I)TFF • • I)ENO
• . ...............

• -YES •.. *

t8_ - _ •x DS• TRA- TO
• • • • TABL2.CO_E

• .•°•o,.•••••,°,

o.o..*°........ _.•o°.o.°..o.._ "'o°'•'°''''°'' •.....•oo•°..°°
.... I]_EC .... "..''', • .... 13I_E .... "•

• " CC;NVE_T CELTS ,x h_- ! S_T AC • • CC_,V_I X • _ EXIT
V 13r#_ _ • INT_ _CL • _ET

++.,.,H.•.°o.°." ''" _,*+.,....,..., +......•.H..oo. "•+°''°'°''''°"

_•''°'°''•°'''_ o°.

• , , •o.

,•o.,o,oo.,..o,

• • I _Lrr

• " •Y_S .,..

• x = ]_' .x n_ •
• .2_. j.

• . •..o
@ #

• • .,.
:.:_ ....... : c_.
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TABLE TABLE

AI A2

TABLI ERR TABL2

+I MCI +I

+2 MC2 +2

+3 MC3 +3

*4 MC4 +4

*5 MC5 +5

+6 MC6 +6 '

+7 MC7 +7

+8 MC8 +8

+9 MC9 +9

+I0 MIO +lO

+ii MII +II

+12 MI2 +12

+13 MI3 +13

÷14 MI4 +14

÷15 MI5 +15

+16 MI6 +16

+17 MI7 +17

÷18 MI8 +18

÷19 MI9 +19

+20 M20 +20

+21 M21 +21

+22 M22 +22

+23 M23 +23

+24 M24 +24

+25 M25 +25

+26 ERR +26

÷27 M27 +27

+28 M28 +28

+29 M29 +29

PROGRAMS

ERR

MFMNOI

MFMN02

MFHN03

MFMN04

MFMN05

MFMN06

MFMN07

MFMN08

MFMNO9

MFMNIO

MFMNII

MFMNI2

MFMNI3

MFMNI4

MFMNI5

MFMNI6

MFMNI7

MFMNI8

MFMNI9

MFMN20

MFMN21

MFMN22

MFMN23

MFMN24

MFMN25

ERR

MFMN27

MFMN28

MFMN29
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49. MFMANI - t_.ONITER SUFFIX TO IOMANI

WHE>I IOMANI DETERMINES THAT EITHER A MESSAGE IS IN

ERROR OR THE INCOMING MESSAGE IS INCOMPLETE, AN EXIT IS

MADE TO MFMANI WHERE THE PROPER ACTION IS TAKEN° (SEE

FLOWCHART. )

i •

INPUT

INPCT TO F_FIVANI IS DETERNINED BY THE CENTENTS OF THE

ACCUMULATOR. A NE3ATIVE ACCUMULATOR INDICATES A MESSAGE

REJECTIOCJ, A POSITIVE ACCUMULATOR INDICATES A REQUEST BY

IOMA,II FOR MORE INPUT WORDS. IN THE LATTER CASEI THE

NUMBER OF REQUIRED _ORDS IS CENTAINED IN TI_E DECREMENT

OF THE ACCUMULATOR.

OUTPUT

CELLS TMTTIN÷I?, MCMPTE, AND MCWDCT aRE THE OUTPUT

[IF MFMANI, DEPENDING ON TIE CONDITIONS OF ThE RETURN FROM

I OMAN I •

LOSATION AC NEGATIVE AC POSITIVE AC POSITIVE

X LT/=6 X GT 6

D { TMTTI N+L?) 6 X 6

A(MCMPTE} 6 X 6

A (t.'CV_DC T ) .6 X X

WHERE X IS THE NUMBER OF WORDS REQUESTEC BY IOMANI.

ME THOD

IF MFMANI FINDS THE ACCUI_ULATOR NEGATIVE, THE

MESSAGE WAS REJECTED ANO THE FCLLCWING ON-LINE MESSAGE

IS QbEUED - '°MANUAL INSERTICK REJECTED, ENTER MESSAGE
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AGAIN.'' MFMANI PKOVIDES THE [UTPUT LISTED ABOVE, TURNS

OFF THE A INDICATOR FOR IOMANIt AND EXITS TC MOPRIOo

IF THE &CCUMULATOR IS POSITIVE EN ENTRYt MFMAN[

COMPARES THE DECREMENT CF THE ACCUMULATOR TO SIX AND

PROVIDES THE OUTPUT LISTED ABEVE C'N THE BASIS OF TNIS

CDMPARISON. THE A INDICATOR FIR IOMAN[ IS TURNED OFF, AND

MFMANI EXITS TO MOPRIO.

USAGE

MFMANI IS ENTERED FROM IOMANI AND EXITS TO MOPRIO.

A) STORAGE REQUIRED - 28 LOCATIONS.

B) MACROS -

QENBA

QENBZ

QUEUE

TRNOF

C) PARAMETERS -

A

MNTTIN

D) COMMUNICATION CELLS -

MCMPTE

MC_DCT

E) TABLE -

TMTTIN

F) CENSTANTS -

KDO006

G) TIME REQUIRED -

I) MINIMUM - 0.047 MILLISECCND

2} MAXIMUM - 0.140 NILLISECONO
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,o,,°°°*_,,.,,,

ENTER

**e..oe...,H**

• *NO e**
.*" o • • •

•_DleX• • X " Db[ACI GT • *X• BTe•
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eB/e..X• D(I_ITIN+E/_
• * • x [NT0 •
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U_T,CN X<O 0<'t<+ +<'t

O{'_+wt'n_ ._7) 6 X { '+

t......c++l'I xJ; '
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50. MFMNOI - MONITOR LCNSITUCE AND L.AND[NG REVOLUTION

NUMBER SUFFIX TO IOMANI

AFTER THE LONGITUDE (FLOATING-POINT DEGREES) AND

LANDING REVOLUTIUN NUMBER POSITIVE INTEGER) HAVE BEEN

• INSERTED SUCCESSFULLY, VFMNO[ RECEIVES CONTROL FROM

IOMANI AND INITIATES THE CYCLE TO COMPUTE THE GMTRC FOR

LANDING AT THIS LONGITUDE'AND REVOLUTION. (SEE FLOWCHART)

INPUT

A) TIGMTL

B} TIGMTL÷I

CCNTAINS THE INSERTED LCNGITUDE IN

FLOATING PEINT DEGREES.

CUNTAINS THE INSERTED REVOLUTION NUM-

BER IN THE ADDRESS.

OUTPUT

A) TIGMTL

B} TIGMTL+I

CCNTAINS THE INSERTED LONGITUDE CON-

VERTED TO FOSITIVE RADIANS.

LRN

METHOD

IF THE PAPER TAPE INSERTION CF LONGITUCE AND LANDING

REVOLUTION NUMBER DOES NOT COMPARE WITH THE LAST SUCH

INSERTION, THE FOLLOWING TWO PESSAGES ARE PRINTED ON-

LINE -

I. IQ... LONGITUDE CEGREES

2. IO... LANDINS REVOLUTION NO.

IF THE INSERTICN DOES COMPARE, THE PROCESSOR MYGMT6

IS QUEUED FOR COMPUTING THE GMTMC OF THE LCNGITUDE AND

LANDING REVOLUTION NUMBER.
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USAGE

MFMNOI IS ENTERED FROM IOF, ANI AND EXITS TO MFMANR

A) . STORAGE REQUII_,ED -

34 8E LLS

BI PARAMETERS -

MI_ME SS

MNGMT6

C ) TABLE S -

TIGMTL

D) CCNSTANTS -

K00360

KO.IDG

K00033

E) TIMING -

0.265 MILLISECGNDS, MAXIMUM
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51. MFMN02 - MONITCR ABORT/ORBIT SWITCH SUFFIX TO IOMANI

MFMN02 RECEIVES CCNT,ROL FROM IOMANI AFTER A

SUCCESSFUL INSERTION OF T-_E ABORT-ORBIT SWITCH (L FOR

OKBIT_ 2 FOR ABORT). THE PRIMARY PURPOSE OF MFMN02 IS TO

EFFECT AN CN-LINE MESSAGE INDICATING A SUCCESSFUL INSER-

TION. (SEE FLOWCHART.)

INPUT

MCIAOS CONTAINS I FOR ORBIT OR 2 FOR ABORT.

OUTPUT

MCMAOS CONTAINS I FOR ORBIT OR 2 FOR ABORT.

METHOD

MFMN02 RECEIVES CCNTROL FROM IOMANI ANC QUEUES THE

ON-LINE MESSAGE DEFINED BY THE MESSAGE NUMBER 256+C

(MCIAOS). MCIAOS CONTAINS A I AND WILL INITIATE ThE

PRINTING. IQ. . . ORBIT SWITCH, WHEREAS A 2 WILL INITIATE

THE PRINTING. IQ . . . ABORT SWITCH. THE CESIGNATED PHASE

WILL BE ACCOMPLISHED AND MFMN02 WILL RETURN TO MFMANR.

USAGE

MFMN02 ENTERS FROM IDHANI AND EXITS TO MFMANR.

A) STORAGE REQUIRED -

14 CELLS

B) PARAMETERS -

MKMESS

C) COMMUNICATION CELLS -

MCI AOS

MCMAOS
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D) CCNSTANTS -

K00033

E ) T! MI NG -

O.l,L9 MILLISECONDt M_XI_UM
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52. MFMN03 - IOMANI SUFFIX FCR S/C WEIGHTS

CHANGES IN S/C WEIGHTSt DUE TO LOSS OF ATTITUDE FUEL

AND OTHER EXPENDABLESw ARE SYSTEM-REFLECTEC VIA PAPER

TAPE. THE SPECIFIC OUANTITIES INTRODUCED WITH THIS MES-

SAGE ARE S/C REENTRY PITCHy S/C ORBITAL WEIGHT AND S/C

PRE-RETRO WEIGHT. USING THE INSERTED PRE-RETRO WEIGHTy

AND KNOWING THE WEIGHT LO_S DUE TC RETRO-FIRE_ A S/C

REENTRY WEIGHT IS ALSO CALCULATED, A QUEUE IS THEN GIVEN

Ig MYOURI TO UPDATE THE PRESENT ORBIT TO REFLECT THESE

INSERTED CHANGES. (SEE FLOWCHART.)

INPUT

C{'AC)-Z FIRST INSERTION NZ SECOND INSERTION

TABLES -

TIWGTS BUFFER CONTAINING INSERTED QUANTITIES

TOSCCH ÷ 13 WEIGHT OF RETRO-PACK ANC FUEL

OUTPUT

A}

B)

TABLE S

TOSSCH ÷ 17

TMREST

+ If.

÷ 24

LOCATION CGNTAINING UPDATED S/C

REENTRY PITCH

UPDATED FOR RESTART TAPE-

S/C ORBIT WEIGHT

S/C PRE-RETRO WEIGHT

COMMUNICATION CELLS

MCOWGT CONTAINING UPDATED S/C ORBIT

WE IGHT

MCPWGT CONTAINING UPDATED S/C PRERETRD

WEIGHT

MCRWGT CONTAINING UPDATED S/C REENTRY
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WEIGHT

MFMN03 PROVIDES QUEUES FOR MYMESS TO PRINT-OUT

INSERTED QUANTITIES aND ACCEPTANCE OF SECCND INSERTION_

AND A QUEUE FOR MYOURI TO UPDATE PRESENT ORBIT.

METHOD

ON THE FIRST INSERTIONf THE REENTRY WEIGHT IS CDM"

PUTED. THIS AND THE INSERTED VALUES ARE PREPARED FOR

AN ON-LINE PRINT.

WITH THE SECOND INSERTICN_ AN ACCEPTANCE MESSAGE

QUEUE IS GIVEN MYMESS. S/C PITCH AND WEIGHTS ARE PLACED

IN THEIR PROPER CELLS AND A QUEUE IS GIVEN TO MYOURI.

USAGE

ENTRY IS MADE FROM IDMANI AND EXIT TO MFMANR°

A) TABLE S -

TI WG TS

TMREST

TOSSCH

B) COMMUNICATION CELLS -

MCOWGT

MCPWGT

MCRWS T

C) CCNSTANTS -

KMO001

K00033

KO. IDG

D) MACROS -

QENBZ

QUEUE
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El PARAMETERS -

MNMESS

MNOURI

F) STORAGE REQUIRED-

30 LOCATIONS
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53. MFMN04 - MONITOR TIME OF LIFTOFF SUFFIX TO IOMANI

MFMN04 RECEIVES CCNTROL FROM IOMANI AFTER A

SUCCESSFUL PAPER TAPE INSERTICN OF THE GREENWICH MEAN

TIME AT LIFTOFF. (SEE FLOWCHART.)

INPUT

A) MCHFSC

B ) MCGTLO

C| MCLNCH

CONTAINS CURRENT GMT IN FIXED POINT

HALF-SECONDS.

CONTAINS Gr'IT OF LIFTCFF IN FIXED

POINT SECCNCS. THIS IS Tt_E TIME

CONTAINED CN THE INSERTED PAPER

TAPE MESSAGE.

MASK TO TURN ON THE LAUNCH LIGHT ON

THE OPERATIONS CONTROL CONSOLE.

OUTPUT

A)

B}

C)

TMREST + 30 CONTAINS CURRENT GMT IN FIXED POINT

HALF-SECONDS.

TMREST.+ 21 CONTAINS GMT OF LIFTCFF IN FIXED

POINT SECCNCS.

MCLFTM CCNTAINS INSERTED GMT OF LIFTOFF IN

FLOATING POINT SECONCS.

METHOD

THE METHOD OF NFMN04 IS SHCWN IN THE FLOWCHART.
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MFMN04 IS ENTERED FROM

A) CCNSTANTS -

KCH233

B) MACROS -

QENBA

QENBZ

QUEUE

C) PARAMETERS - •

A

MNMESS

MNSENS

MNTTIN

D) COMMUNICATION CELLS

MCHFSC

MCGTLO

MCLFTM

E ) TABLE S -

TMREST

TMTTIN

F) STORAGE REQUIRED -

26 LOCATIONS

G) TIME REQUIRED -

l) MINIMUM - 0.161

2) MAXIMUM - 0.231

IOMANI AND EXITS TO

MILLISECOND

PILLISECCND

MFMANR.
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54. MFMN05 - MONITOR R AND V SUFFIX TO IOMANI

MFMN05 RECEIVES CCNTROL FROM IOMANI AFTER THE SUC-

CESSFUL MANUAL INSERTICN OF A PGSITION OR VELOCITY VECTOR

FOR THE NUMERICAL INTEGRATICN PROGRAM {SEE FLOWCHART.)

INPUT -

A) MCNRRF

B) MCMINS

,.{.

C) MCGTIN

D) TNINTI

E) TNINT2

F ) TI OTRV

CCNTA_NS AK INDICATION CF THE NUMBER

OF RETROROCKETS FIRED - ONE, TWO OR

THREE.

CCNTAINS CURRENT GMT IN FX. PT.

MI NUTES

CONTAINS GMT OF S/C INSERTION INTO

ORBIT IN FX. PT. SECONDS.

CRBIT INTEGRATION TABLE.

REENTRY INTEGRATION TABLE.

TABLE CONT_IhING INTEGRATION PARA-

METERS.

I

!

i

OUTPUT

A) ORBI T

TDRANV X COMPONE hT

+I Y CCMPONEKT

÷2 Z COMPONEhT

+3 DX COMPCNEI_T

÷4 DY COMPONENT

+5 DZ COMPONENT

+6 T

+7 RN
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B) REENTRY

TDRANV X COMPONENT

+I Y COMPONENT

+2 Z COMPONENT

+3 DX COMPONENT

+4 OY COMPONENT

+5 DZ COMPONENT

+6 T

METHOD

MFMN05 RECEIVES CCNTROL FROM IOMANI. IF THE AC IS

ZERO IT INDICATES THE FIRST INSERTION OF THE MESSAGE (R,

V, T). IF T-IE AC IS NCNZERO IT INDICATES THE SECOND

IWSERTION OF THE MESSAGE. FOR ORBIT PHASE THE R,V,T, RN

IS SAVED IN TDRANV TABLE AND IvNOURI IS QUEUED. FOR

REENTRY PHASE THE R,V,T, IS SAVED IN TORANV TABLE AND

MNREV2 IS QUEUED. A TEST IS MADE FOR DETERMINING IF DC IS

IN PROCESS THEN THE MESSAGE IS REJECTED.

USAGE

MFMN05 IS ENTERED FROM IOMANI AND EXITS TO MFMANR.

A} STORAGE REQUIREO - 75 LOCATIONS.

B) MACROS -

QEN3A QUEUE

QENBZ TRNON

C) PARAMETERS -

MNME SS MNOURI

MNREN2 MNCCMN

D) COMMUNICATION CELLS -

MCNRRF MCSSOC

MCMAN5 MCFROC

MCD,_ I P
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E}

F)

G)

TABLE S -

TMSTOR

TIOTRV

CCNSTANTS

KO0003

KO0060

TIME REQUIREO

I) MINIMUM -

2) MAXIMUM -

PROGRAMS

TDRANV

TDCDEF

KO0087

KO02 94

0.013 MILL!SECCND

6.322 MILLISECCND
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55. MFMNO6 - MONITOR CAPSULE CLOCK SETTING TO IOMANI

MFMN06 RECEIVES CONTROL AFTER THE SUCCESSFUL MANUAL

INSERTION OF A NEW SPACECRAFT CLOCK SETTING (GMT). THE

ON-LINE MESSAGE PROCESSOR IS CUEUED TO EFFECT THE GENERA-

TION OF A NEW REENTRY TABLE AND CF UPDAT ING THE CAPE

KENNEDY DISPLAYS. IHE B INDICATOR IS TURNED ON TO INI-

TIATE WRITING A RECORD ON THE RESTART TAPE. {SEE FLOW-

CHART. )

INPUT

A)

B)

C}

D)

E}

TIGTRS CONTAINS GF_TRS FIXED POINT SECONDS.

TIGTRS+I CONTAINS MODE.

TIGTRS+2 CONTAINS L_TITUDE OF TARGET (DEGREES}.

TIGTRS÷3 CONTAINS LONGITUDE OF TARGET {DEGREES}

TIGTRS+4 CONTAINS - ADDRESS - NAME OF RECOVERY

AREA DECREMENT - LANDING REVOLUTION

NUMBER.

OUTPUT

A)

B)

C}

D)

E)

MFMN06 UPDATES THE RESTART TABLE 8Y STORING THE

GMTRS IN TMREST+I6, THE MODE IN TMREST÷I7t THE

LONGITUDE IN TMREST+I8, THE LATITUCE IN TMREST

+19 AND THE CURRENT TIME IN TMREST+2I.

APPROPRIATE MESSAGE IN ON-LINE MESSAGE QUEUE.

B INDICATOR FCR WRITING RESTART TAPE (MNWRRS).

TMGTRS CONTAINS GtVTRS FIXED PCINT SECONDS.

TMGTRS+[ CCNTAI NS MODE.
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F)" TMGTRS+Z

G}

H)

CONTAINS L[NGITUOE OF T_RGET IRADIANS)

TMGTRS+3 CONTAINS LATITUDE OF TARGET IRADIANS)

TMGTRS÷4 CCNTAINS - ADDRESS - NAME OF RECOVERY

AREA OECRE_ENT - LANDING REVOLUTION

! NUMBER.

METHOD

MFMN06 RECEIVES CCNTROL FROM IOMANI, CISABLES THE

COMPUTER, UPOATES THE RESTART TABLE, AND _UEUES THE ON-

LINE MESSAGE - MANUAL INSERTIEN ACCEPTED. SETTING IS

HRS MINS SECS. THE CCMPUTER IS ENABLED AND AN

INDICATION IS MADE (B FOR MNWRRS} TO EFFECT THE WRITING

OF A NE_ RECORD ON THE RESTART TAPE. CONTROL IS THEN

GIVEN. TO MFMANR.

USAGE

MFMAN6 IS ENTERED FROM ICr._ANI AND EXITS TO MFMANR.

A) STORAGE RECUIRED -

28 LOCATICNS.

B) MACROS -

QENBZ CENOA

QUEUE TRNCN

C) PARAMETERS -

B

MNMESS

MNWRRS

D) COMMUNICATICN CELLS -

MCRNTB

MCESAB

Z89
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•E) TABLE S -

TI GI'RS

TMGTRS

TMREST

F). CCNSTANTS

K00360

KO.IDG

KOOOPI

G) TIME

0.148

REQUI RED -

MILLISECCND.
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56. MFMN07 - MONITCR UPDATE PRIMARY AREA SUFFIX TO

IOMANI

MFMNOT RECEIVES CENTROL FROM IOMANI AFTER SUCCESSFUL

MANUAL INSERTION OF THE UPDATED PRIMARY AREA MESSAGE. THE

INSERTED NAME AND LANDING REVCLUTICN NUMBER WILL DETER-

MINE WHICH PRIMARY AREA TO UPDATE. (SEE FLOWCHART.)
i

INPUT

A)

B)

TIGTRS CCNTAINING THE INFORMATICN FOR

UPDATING THE DESIRED PRIMARY AREA OF

THE FOLLOWING FORMAT -

TIGTRS ZERO

+1 ZERO

+2 LATITUDE

+3 LCNGI TUDE

+4 CONTAINS

TMPLON

IN FL. PT. DEGREES

IN FL. PT. DEGREES

AODRESS_ NAME OF CECREMENT_

LANDING REVOLUTION NUMBER.

CONTAINING LRNS AND NAMES OF PRIMARY

AREAS

DUTPUT

TMLMPT

TMLMPT

+I

+2

+3

+3

*3

ETC.

CCNTAINS TI-E PRIMARY AREA TABLE.

LENGITUDE IN FL. PT. RAOIANS

LATITUDE IN FL. PT. RADIANS

LCNGI TUDE

LATITUDE

LATITUDE

LATI TUDE
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ME THOD

IF THE PAPER TAPE INSERTICN CF LCNGITUCE, LATITUDE,

NAME AND LANDING REVOLUTION NUMBER DOES NOT AGREE WITH

THE LAST SUCH INSERTION, THE FCLLCWING MESSAGES ARE

PRINTED ON LINE.

IQ . . . LAT ,, LCNG

IQ. . . ILRN,NAME) FRIMARY AREA.

IF THE INSERTICN DCES CO_PARE AND TIdE CORRESPONDI.WG

LRN AND NAME INSERTED AGREE WITH LRN AND N_ME OF TI_E

TMPLON TABLE, THE INSERTED PRIMARY AREA IS UPDATED IN THE

TMLMPT TABLE. HOWEVER, IF THIS LRN AND NAME IS NOT FOUND

IN THE TMPLON TABLEt THE FOLLEWING MESSAGE IS PRINTED

ON LINE-

'PRIMARY AREA NET FOUND IN TABLE'

USAGE

MRMNO7 IS EI_TERED FROM IOMANI AND EXITS TO MFMANR.

A) STORAGE REQUIRED -

33 LOCATIONS

B) MACROS -

QENBA

QENBZ

Q t_EUE

C) PARAMETERS -

MNME SS

D} COMMUNICATICN CELLS -

MNNUPA

E } TABLE S -

TIGTRS

TMPLON

TMLMPT
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FI CCNSTANTS -

K00033

K00360

K00350

KO.IDG

G) TINING -

0.647 MILLISECCNDS, PAX I PUM
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5?. MFMNO8 - MONITCR RETROFIRE SUFFIX TO IOMANI (NOMINAL

RETROFIRE AND NCN-NOMI_AL RETROFIRE)

MFMNO8 RECEIVES CCNTRDL FR'GM IOMANI aFTER SUCCESSFUL

MANUAL INSERTION OF THE NOMINAL OR NEN-NOMINAL RETROFIRE

MESSAGE. IN ADOITICN T0 EFFECTING THE APPROPRIATE ON -r

LINE MESSAGE, _FPNO8 DETERMINES BETWEEN NO_41NAL AND NON-

NOMINAL RETROFIRE AND INITIALIZES THE PROGRAMS NEEDED

DURING THE TRANSITICN FROM ORBIT TO REENTRY, MYREST, OR

FROM ABORT TO REENTRY, _NABRT. IN THE ABORT-TO-REENTRY

TRANSITION, DEC SUBCHA_NELS I _NO 2 _RE DEACTIVATED

BECAUSE • THE HIGH-SPEED INPUT TO THE SYSTEM IS NO LONGER

NEEDE[). (SEE FLOWCHART.)

INPUT

AC

MC IOVl

MCRRLC

MCTABT

TMRE TO

WHEN ZERC, INDICATES THE FIRST TIME

THROUGH MFMN08 _ITH A NEW RETROFIRE MES-

SAGE. NEN-ZERO INDICATES TFAT THE PRE-

VIOUSLY I_SERTED RETROFIRE MESSAGE HAS BEEN

ACCEPTED.

CONTAINS L FOR FITCH, ROLL, AND YAW

2 FOR IVI'S (IX, IY, IZ.)

A 2-WGRD CELL, THE FIRST WORE INITIALLY

CONTAINING ZERO AND THE SECCNC WORD CON-

TAINING THE MASK REQUIRED TO TURN OFF THE

PCC RETRCROCKET LIGHTS.

WIEN ZERO, INDICATES THE ORBIT PHASE,

WHEN NCNZERO, IBDICATES THE ABORT PHASE.

A TABLE CCNTAINING THE NOMINAL OR NON-

NOPINAL RETROFIRE INFORMATIE_ ACCORDING

TO THE FOLLOWING FORMATS -
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I. NOPlNAL RETRCFIRE

TMRETO GIVTRF IRETROFIRE TIME) FIXED

FCINT SECONDS

÷I 0

+2 0

+3 0

+4 0 OR I-DECREMENT, MODE-

ADDRESS

+5_ 0

÷6 0

+7 0

+8 LCNGITUDE OF T_RGET FLOATING

FOINT DEGREES

+9 LATITUDE OF TARGEI FLOATING

FOINT DEGREES

÷i0 0

2. NON-NOMINAL RETROFIRE

TMRETG

+I

+2

+3

+4

÷5

+6

+?

+8

GMTRF I

GMTRF 2

GMTRF 3

GMTRF 4

2-DECREMENT, MODE ACCUMULA-

TCR

FITCH - FLOATING POINT

CEGREE OR IXI

ROLL - FLOATING POINT

DEGREES OR IYI

YAW - FLOATING POINT

CEGREES OR IZI

LCNGITUDE OF TARGET - FLOAT-

ING POINT DEGREES
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+9

+IO

LATITUDE OF TARGET - FLOAT-

ING POINT DEGREES

O

OUTPUT

MFMN08 30NVERTS THE VALUES PITCH, ROLL, YAW, AND

LATITUDE FROM FLOATING POINT DEGREES TO FLC/_TING POINT

RADIANSt ALSO LONGITUDE FROM FLCATING POINT CEGREES TO

POSITIVE RADIANS.

METHOD

MFMN08 RECEIVES CONTROL FROM IOMANI, CETERMINES IF

THE MANU4L INSERTION WAS NOMINAL CR NON-NOPINAL RETRO-

FIRE. IF NOMINAL, RETROFIRE _ITH ZERO RETRCS OR NON-

NOMINAL, RETROFIRE _ITH PITCH, ROLL, AND YAW TO IVlS.

MFMN08 DISABLES THE COMPUTER, AND INTERROGATES THE

AC. IF THE AC IS ZERO, INDICATING THE FIRST INSERTION

OF A NEW RETROFIRE MESSAGE, MYMESS IS QUEUEC WITH THE

CONTENTS OF TMRETO FOR ON-LINE PRINTING. PRINTING ALLOWS

THE MACHINE OPERATION TC CONFIRM THE INSERTED MESSAGE.

IF THE AC _AS NON-ZERO ON ENTRYt INDICATING THAT ThE SAME

RETROFIRE MESSAGE HAS BEEN SUCCESSFULLY INSERTED TWICE

AND THUS CONFIRMED, THE FOLLOWING CN-LINE MESSAGE IS

QUEUED - MANUAL INSERTION ACCEPTEC. MFMN08 THEN WILL

INTERROGATE THE PCC LIGHTS TO SHOW THAT THE RETROFIRE HAS

BEEN ACCOMPLISHED II_CRRLC AND MCRRLC+I).

THE LAST CHECK PERFORMED BY THE PROGRAM IS TO DETER-

MINE IF THE TRANSITION IS FRO' J ORBIT TO REENTRY OR FROM

HIGH ABO_T TO REENTRY. IF I_CTABT IS ZERO, INDICATING

O_BIT-TO-REENTRY INTERFACE, TI_E B IS TURNEC ON FOR MYREST

BEFORE CONTROL GOES TO PFMANR.
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USAGE

MFMN08 IS ENTERED FROM

A) CENSTANTS -

B)

C)

IOMANI

KO0105 K00149

K00342 K00360

MACROS -

QENBZ TRNCN

QUEUE CPLSF

Q

PARAMETERS -

B MNREST

MNME SS MNABRT

MNSENS

D) -COMMUNICATION CELLS -

MC IOVI MCTABT

MCRRLC MCNAN2

E) TABLES -

TMRETO

TMRTCO

F) STORAGE RECUIRED -

G) TIME REQUIRED -

0.732 .MILLISECCNDS

AND EXITS

132 LCCATIONS.

(_VER_GE)

TO MFMANR.
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• • •+eell+e l.e• •
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• SET $W FOR • • SET Skl FOR
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58. MFMNIO - IOPANI SUFFIX FER ORBIT LIFETIME PARAMETERS

CONTROL PARAMETERS FOR DETERIV-INING S/C REVOLUTION

CAPABILITY ARE THREE IN NUMBER - I) ATMOSPHERIC DENSITY

COEFFICIENT, 2) IMPACT ALTITUCE, AND 3) RECUESTED REVOLU-

TION LIMIT. THESE INSERTED Q_ANTITIES ARE PLACED IN

APPROPRIATE LOCATIONS AND A REQUEST IS GIVEN TO COMPUTE

REVOLUTION CAPABILITY AS _ FUI_CTION OF THESE QUANTITIES.

(SEE FLOWCHART.)

INPUT

C(AC)-Z FIRST INSERTION.

A) TABLE -

B)

NZ SECOND INSERTION

TIOLPM BUFFER CONTAINING LIFETIME PARAMETERS

COMMUNICATION CELL -

MCHFSC CURRENT GMT I_ALF-SECCNO CEUNT

OUTPUT

TIDRAG TABLE USED FOR COMPUTATION OF REVOLUTION

CAPABI LITY

TMREST UPDATED FCR RESTART TAPE -

+13 LIFETIPE DENSITY FACTOR

+14 REVOLUTION LIMIT

÷15 IMPACT ALTI TCDE

+21 RECORD REQUEST TIME

MFMNIO PROVIDES THE FOLLOWING QUEUES FOR -

I) MYMESS TO PRINT-OUT INSERTEC QUANTITIES AND

ACCEPTANCE OF SECOND INSERTION.

2) MYWRRS TO WRITE RECORD NO. I (TMREST) ON RESTART

TAPE.
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B IS TURNED ON FOR MYLIF8 TC PERFORM REVOLUTION CAP-

ABILITY COMPUTATIONS.

METHOD

INSERTED PARAMETERS ARE FREP_RED FOR AN ON-LINE

PRINT CN THE FIRST INSERTION.

ON THE SECOND INSERTION, A MYMESS QUEUE IS GIVEN TO

CONFIRM MESSAGE ACCEPTANC£, TIDRAG AND TMREST ARE

UPDATED WITH THE INSERTED VALL;ES. MYWRRS IS QUEUED TO

.WRITE" THE RESTART TAPE AND MYLIF8 HAS ITS B LIST TURNED

ON, AN EXIT IS THEN MADE TO MFMANR,

USAGE

EN!TRY IS MADE FROM IOMANI AND EXIT MF_NR.

A) TABLES -

TIOLPM

TIDRAG

TMREST

B) CENSTANTS -

K00033

KOOOPI

KF TOE R

C) COMMUNICATION CELL -

MCHF SC

D} PARAMETERS. -

MNMESS

MN_RRS

MNLIF8

B
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E) MACROS -

QENBZ

QUEUE

QENBA

TRNON

F) STORAGE REQUIRED -

36 LOCATIC_S
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59. MFMNII - IOMANI SUFFIX FOR D.C. PARAMETERS

TWO DIFFERENTIAL CORRECTICN PARAMETERS ARE INSERTED

UNDER TI4E CGNTROL OF MFIVNII. THE'SE ARE ARC LENGTH AS A

FUNCTION OF TIME AND A WEIGHTING FACTOR, INSERTED AS THE

LOG OF THAT FACTOR. FUTURE ORBIT SOLUTIONS WILL THEN
e

REFLECT THESE INSERTED VALUES.

INPUT

C {AC)-Z FIRST I NSERTICN.

A}

B)

(SEE FLOWCHART.}

NZ SECONC INSERT ION

TABLE -

•TI3SAV 9TH AND IOTH LOCATIONS OF TI-IS BUFFER

CONTAIN INSERTED VALUES.

COMMUNICATION CELL -

MCHFSC CURRENT GNT IN HALF-SECONCS

OUTPUT

A) TABLE -

TMRESI UPDATED FOR RESTART TAPE -

+ 9 D.C. ARC LENGTH

÷I0 D.C. WEIGHTING FACTOR

*21 RECORD REQUEST TIME

B) COMMUNICATION CELLS -

MCARCL CGNTAINS UPDATED ARC LENGTF

MCCBCB CONTAINS UPDATED ARC LENGTI-

MC_GFC CONTAINS UPDATED WEIGHTING FACTOR

MCCBCA CCNTAINS UPDATEO WEIGHTING FACTOR

MFMNll PROVIDES THE FGLLCWING QUEUES FOR-

I) MYMESS TO PTINT-OUT INSERTED QUANTITIES AND

ACCEPTANCE OF SECOND INSERTION.

2) MYMWRRS TO _RITE RECORD NO. t {TMREST} ON
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RESTART TAPE.

METHOD

ARC LENGTH AND WEIGHTING FACTOR ARE REA_IEg FOR AN

ON-LINE PRINT ON THE FIRST INSERTION. MYMESS IS QUEUED

TO CONFIRM MESSAGE ACCEPTANCE CN THE NEXT INSERTION. THE

TWO PARAMETERS ARE STORED IN THEIR APPROPRIATE LOCATIONS

AND MY_-_RRS IS QUEUED TO WRITE RECCRD NO. I (TMREST) ON

THE RESTART TAPE. EXIT IS THEN MADE TO MFMANR.

USAGE

ENTRY IS MADE FROM IOMANI AND EXIT TO MFMANR.

A) TABLES -

TI3SAV

TMREST

B} CCNSTANTS -

K00033

KOOOPI

KCH233

C) CCMMUNICATIEN CELLS -

MCARCL

MCWGFC

MCCBCB

MCCBCA

MCHF SC

D) PARAMETERS -

MNMESS

MNVJRRS

E ) MACROS -

QENB Z

QUEUE

F} STORAGE RECUIRED - 27 LOCATIONS

306



VCL II _ENI_C_ AN[ 1/9 _R_GRA_S

°.°o,,,.,,oo°*o

: ENTER :

*•..*,o,.o,o,•.

MANUAl

INSERTIEN

JCCEP[EC

_gITE T_RFST
CN HESTAqT

TaPE

EH|

-••.-oo.*•o.°,••

QENBZ

Ijtt•.°H•,,°°°••

• " e eYES

ISI INSERTION • .......................
CIAE)=C

• _o

;
• *.JeH*...H,I t,,.o.,*+,*o,,,,

QUEUE MSG. •
QUEUE MNWESS •e EH2 (ARC

KC0C33 • LENGTH.)
• * •o • ••

meH•o., .•H•,i ,,•,e.oo,o,t°.*

:

LENGT_ INTO • • EH3 (-gT.

MCCBCB INTO • " F_CTCR)
f ••

• • •*.°°°,H.,.H,

: MC.RCL INTO : _ EXIT !
• TMREST*g • _F_hR

_.•_e•, • °•°H,_ •tH,.o.o.,,.,•

1

WEIGHTING -

FACTO_ INTO
MCCBC& INTD

eH•H.QI...•Q_

¶

;

: .c,.;_c )NTO:•
• TM_EST+[O •

RECORC •

• RE,VEST T|_E°

IITO •
• TMREST•21 •

X

••••°°°•••,••°•

•,°•°••,°oo,°,.

• l QEE'EU MN',%2{RS 1. ............ x: EXIT i

• ,,o,•,,,,,•,.°•



VDL II MCNITOR AND II0 PROGRAMS

60. MFMNI2 - IOMANI SUFFIX FER ORBIT, REENTRY DENSITY

FAC TOR

THE ATMOSPHERIC DENSITY FACTCR FOR ORBIT AND

REENTRY, EXCLUSIVE OF REVOLUTICN CAPABILITY DETERMI-

nATION, IS SYSIEM-INTRODUCED UNDER THE CONTROL OF

MFMNI2. {SEE FLOWCHART.)

INPU'T

A)

B)

CIA_.)-Z FIRST INSERTION NZ SECCND INSERTIO'_

TIORDF BUFFER CONTAINING INSERTED QUANTITY

OUTPUI _

A)

B)

TI DRAG

TMRE ST

+12

O-R DENSITY FACTOR PLACED IN THIS TABLE

O-R DENSITY FACTOR PLACED IN THIS LOCA-

TION

MFMNI2 PROVIDES QUEUES FCR THE FOLLOWING -

A) MYMESS TO PRINT-OUT INSERTED QUANTITY AND

ACCEPTAN_,E OF SECOND INSERTION.

B) MYOURI TO INITIATE BASIC ORBIT CYCLE.

METHOD

THE DENSITY FACTOR IS PRINTED OUT ON THE FIRST

INSERTION. ON THE .SECOND INSERTIEN, A MESSAGE ACCEPTANCE

QUEUE IS GIVEN MYMESS, TABLES ARE UPDATED, MYOURI IS

QUEUED AND AN EXIT IS MADE TO MFMANR.
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U SAGE

ENTRY IS PADE

A} TABLES -

TT ORDF

TMREST

TIDRAG

B} CCNSTANTS

KMO001

K00033

C) PARAMETERS

MI_ME SS

MNOURI

Di MACROS -

OENBZ

QUEUE

E) STORAGE REQUIRED

I5 LOCATICNS

FROM IOMANI /_NC EXIT TO PFMANR
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61. MFMNI3 - MONITOR MANUAL TTF SUFFIX TO IOMANI

MFMNI3 RECEIVES CCNT:_OL FROM IOWANI AFTER THE SUC-

CESSFUL MANU4L INSERTION OF TFE QJJANTITIES FOR MANUAL

TIME-TO-FIRE (TTF) , A PRIMARY AREA OR A CENTINGENCY AREA.

(SEE FLOWCHART.}

INPUT

A) TITTFR

B} TI TTFR+I

C} TITTFR÷2

D) TI TTFR÷3

E)':: TITTFR+4

F} TI TTFR+5

LATITUDE IN FLOATING FCINT DEGREES

LONGITUDE IN FLOATING POINT DEGREES

LRN IN FIXED POINT

O=PRIh'ARY AREA. I=CCNTINGENCY AREA

BANK ANGLE IN FLOATING POINT

DELTA V IN FLOATING POINT

OUTPUT

A) TMTARG TABLE UPDATED WITH TTF QUANTITIES

FOR MNTTF4 PROGRAM

METHOD

MFMNI3, RECEIVING CONTROL FRCM IOMANI, DISABLES THE

COMPUTER AND INTERROGATES THE AC. IF THE AC IS ZERO IT

INDICATES THE FIRST INSERTION CF THE MESSAGE. IF IT IS

NOT ZERO IT INDICATES THE SECOND INSERTION _F TFE MES-

SAGE. PROGRAM MNTTF4 IS QUEUED FOR COMPUTING TIIE TTF FOR

THE PRIMARY OR CCNTINGENCY AREA OF THE TARGET INSERTED.

IN ADDI ION, THE DELTA V IS USED FOR THE O_MS BURN L2

MINUTES PRIOR TO RETROFIRE TIME.
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USAGE

MFM_i. 3 IS ENTERED FRON IOMANI ANC

A) STORAGE RECUIRED -

46 LOCATI CNS

B ) MACRO S -

QENBZ

Q t;E UE

C) PARAMETERS -

MNME SS

MNTTF4

D) CCNSTANTS -

K00033

K00360

K. IRAD

E ) TABLE S -

IT TTFR

TMTARG

F ) TI MI NG -

0.346 MILLISECGNDSt I'AXIMUM

EXITS TO MFMANR
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62. MFMNI4 - IO_ANI SUFFIX FROM MANEUVER TAELE UPDATES

MANUAL UPDATES OF THE S/C MANEUVER TAELE (TMANUV)

ARE INITIALIZED UNDER THE PROGRAM CONTROL CF MFMNI4.

THROUGH AN INTERROGATIZN OF THE INSERTED PARAMETERS, THE

DESIRED TYPE OF UPDATE WAY BE DETERMINED ANC PASSED ON TD

THE UPDATE PROCESSOR, MYTABU. THE INSERTEC PARAMETERS

INCLUDE GMT OF PROPULSICN SETTING (GMTPS), CELTA TIME OF

PROFULSICN INTERVAL, DELTA VELOCITY CF MANEUVERS, S/C

PITCH, S/C YAW AND THRUSTER INDICATOR. (SEE FLOWCHART.)

UPDATE REQUESTS FALL INT[ THREE CLASSIFICATIONS -

I) MANEUVER INSERTION AS A FUNCTION OF TIME - THE

": MANEUVER _ILL BE CHRCNCLEGICALLY ORDERED IN

TMANUV.

2) MANEUVER INSERTION AS A FUNCTION CF VELOCITY -

THE DELTA VELOCITY IS CONVERTED TC CELTA TIME

AND LOGIC PROCEEDS AS IN t).

3) MANEUVER DELETION - THE MANEUVER ASSOCIATED WITH

THE INSERTED GMTPS WILL EE CROPPEC FROM TMANUV.

A SPECIAL REQUEST IS GENERATED IF THE INSERTED DELTA

VELOCITY IS MINUS, SUCH AN ENTRY WILL CAUSE THE MANEUVER

PARAMETERS TO BE PLACED INTO THE OAMS DECAY MANEUVER

TABLE, TMODSO, AND THE QUEUEIf_G OF MYTABU IS BYPASSED.

INPUT

C(AC)-Z FIRST INSERTION.

A) TABLES -

NZ SECONC INSERT ION

TPZOOT CCNTAINS INSERTED QUANTITIES

TMTHUR CCNTAINS BCI NAMES CF THRUSTERS

TOSCCH CEI_TAINS S/C CHARACTERISTICS
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B}

OUTPUT

A}

B}

COMMUNICATIONCELL -

MCOMIP NZ INDICATES A IVANEUVER IS IN PROGRESS

TABLE S -

TMZOOT CONTAINS INSERTEC MANEUVER PARAMETERS

TMODSG CCI_TAINS DECaY-SAFE MANEUVER PARAMETERS

MFMN14 PROVIDES QUEUES FOR THE FOLLOWING-

1) MYMESS TO PRI.NT CUT INSERTED QUANTITIES,

SECOND INSERTION AECEPTANCE ANC INVALID

INSERTICNS.

2) MYTABU TO UPDATE S/C MANEUVER TABLE.

METHOD

QUEUES ARE GIVEN TC MYMESS TC PRINT OUT THE INSERTED

QUANTITIES ON THE FIRST INSERTICN.

RECEIPT OF THE SECCND INSERTION CAUSES THE PROGRAM

LDGIC TO PROCEED AS FOLLOWS - MCOMIP IS EXAMINED TO DE-

TERMINE IF THE MISSICN HAS ENTERED A S/C THRUST PERIOD.

IF IT HAS, MYMESS IS QUEUED WITH A MESSAGE STATING INSER-

IION REJECTION DUE TO PRESENCE OF A BURN PERIOD. IF NOT,

MYMESS RECEIVES A SECCND INSE_TICN ACCEPTANCE QUEUE.

DELTA VELOCITY IS THEN EXAMINED TO ASCERTAIN IF SUCH

AN UPDATE IS REQUESTED. IF S[, DELTA VELOCITY IS CON-

VERTED TO DELTA TIME.

]V[" "¢
At=

1_v+2g T cos

WHERE

M = SIC WEIGHT

= MASS EXPULSION R_TE

g = ACCELERATION DUE TO GRAVITY

t = THURST LEVEL

|LBS.)

|LBS./SEC. )

(FT./SEC) 2 )

{LBS.)
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v = VELOCITY [FT./SEC.}

= THRUSTER CANT ANGLE [RADoJ

IF VELOCITY IS ZERC, DELTA TIME IS EX_MINEC. A ZERO

TIME IMPLIES A MANUAL DELETICh, AND MYTABU IS QUEUED WITH

THE -GMTPS. A LIMIT TEST IS PERFORMED ON THE DELTA TIME,

IF IT E)(CEEDS SDWE COMPILED VALUE, MYMESS IS QUEUEC TO

PRINT A MESSAGE OF THE INVALIC MANEUVER. £THERWISE,

GMTPC IS FORMED AS GF_TPS+Z_t, AND S/C PITCH _ND YAW ARE

CONVERTED FROM DEGREES T'D RADIANS. MYTABU IS QUEUED WITH

THE + GMTPS FOR A TMANUV UPDATE_ BUT FOR A CECAY-SAFE

MANEUVER, THE S/C PARAMETERS ARE PLACED INTO Tt©DSO.

EXIT IS THEN MADE TO MFMANR.

TMZOOT AND TMOOSO ARE FORMATTED AS SUCH -

TABLE GMTPS

+I GMTPC

+2 t ,,TI

÷3 SIC PITCH

+4 S/C YAW

GMT FX. SECS

GMT FX. SECS

A(FX. SECS.),,D(FX. PT.]

FL. R#D.

FL. RAD.

USAGE

ENTRY IS MADE FROM IOMANI ANC EXITS TO MFMANR.

A) TABLES -

TMZOOT

TOSCCH

TMTHUR

TMODSO

B) CONSTANTS -

KO00.5

K00033

KACCDG

KCH233

KO. IDG
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C}

D}

E}

F}

G) RECUIRED - 97 LCCATIONS

K00057

K00338

CCMMUNICATICN CELL

MC OMI P

SCBROUTI NE S -

COS

GEMWGT

PARAMETERS -

MNMESS

MNTABU

MACROS -

QE NB Z

QUEUE

QENBA

STORAGE

• !
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63. MFMNI5 - IOMANI SUFFIX FCR CCNFIRMATICN OF A

MANEUVER

THIS SUFFIX INTRODUCES PRCPULSICN P_R_METERS AS A

MEANS OF CONFIRMING AN ORBITAL MANEUVER. THEY ARE GMT OF

PROPULSICN INITIATICN, DELTA TIVE GF THRUST INTERVAL_

DELTA VELOCITY OF MANEUVER, S/C PITCH, S/C YaW AND

THRUSTER INDICATGR. WITH THIS INFORMATIONt THE MANEUVER

CCJNFIRMATICN PROGRAM IS QUEUEC TO PRODUCE A VECTOR

REFLECTING MANEUVER COMPLETIC_. (SEE FLOWCFART.)

INPUT

"_C(AC)-Z FIRST INSERTICN. NZ SECCND INSERTION

THE FOLLO_INC, TABLES CENTAINING -

TICOTH INSERTED QUANTITIES

TMTHUR BCI NAMES CF THRUSTERS

TMCODW ÷ 2 S/C HEIGHT

OUTPUT

A)

B)

TABLE S -

TICOTH MANEUVER PARAMETERS USED BY

MYCGTO

QUEUES FOR THE FOLLC_ING -

L) MYMESS TO PRINT CUT INSERTED QUANTITIES AND

ACCEPTANCE OF SECCND INSERT ICN.

2) MYCOTO TC GENERATE A MANEUVER-REFLECTING

VECTOR.

METHOD

WITH THE FIRST INSERTION, THE THRUSTER INCICATOR IS

SET-UP FOR PRINTING AND MYMESS IS CUEUED TC PRINT OUT THE
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INSERTED VALUES.

MYMESS IS QUEUED WITH AN ACCEPTANCE t_ESSAGE UPON

INDICATIGN OF THE SECCND INSERTIEN. CELTA VELOCITY IS

CONVERTED TO DELTA TIME IF SO NEEGED (SEE MFMNI4). S/C

PITCH AND YAW ARE CCNVERTED TC RADIANSI MYCOTO IS QUEUED

AND EXIT IS MADE TO MFNANR.

USAGE

ENTRY IS MADE FRON,IOMANI ANB EXIT TO MFMANR.

A) STORAGE RECUIRED -

82 LOCATIOr_s

B ) TA B LE S -

TICOTHt TOTUC3, TOTUC2

TOTUCIt TMCODWt TMTHUR

C) CONSTANTS -

K00033, KO0.5, KACCDG,

KCH2B3, KO. IDG

D) COMMUNICATICN CELLS -

MCOWG It MCI32V

E ) MACROS -

QENBZt QUEUEt QENBA

F) SUBROLTI NES -

8BBCOSt EWNAM

321



VCL II _CNITC_ AND I/0 P_OC-R_XS
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64° MFMN16 - IOMAN[ SUFFIX FER PROPULSION PANEL

COMPLTATI CNS

A REQIJEST TO COMPUTE S/C P.ARAMETERS TO EXECUTE SOME

PLANNED MANEUVER IS INITIATED BY I_FMNI6. TI-E MANUALLY

INSERTED QUANTITIES INCLUDE Gt_T OF MANEUVER INITIATION, A

MANEUVER DELTAt THRUSTER INDICATOR AND FUNCTION TYPE.

THE MANEUVER DELTA. POSSESSES TWO OPTI£NS, WECGE

ANGLE OR DELTA HEIGHT. FUNCTICN TYPE SPECIFIES ONE OF

THREE CHOICES -

I) TYPE O-PERFORM A HEIGHT CHANGE C.N THE LINE OF

APSIDES.

•2} TYPE I-CIRCULARIZE AI_YWHERE CN OReIT°

3) TYPE 2-PERFORt _ OUT-OF-PLANE MANEUVER USING WEDGE

ANGLE.

USING THIS INFGRMATICN, MYMUV7 WILL THEN CALCULATE THE

DESIRED PARAMETERS AND DISPLAY THEM CN THE S/C PROPULSION

PANEL. (SEE FLOWCHART.)

INPUT

CIAC)-Z FIRST INSERTICN. NZ SECCND INSERTION

THE FOLLOWING TABLES CONTAINING -

TIPROP INSERTED PROPULSICN QUANTITIES

TMTHUR BCI NAMES OF THRUSTERS

OUTPUT

A}

B}

C)

TIPROP-TABLE OF MANUALLY INSERTEC PROPULSION

QUANTITIES.

QUEUES FOR MYNESS TO PRINT-PUT INSERTED QUAN-

TITIES AND ACCEPTANCE OF SECOND INSERTION.

THE B-BIT IS TURNED CN FOR MYMUVT.
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METHOD

THE INSERTED QUANTITIES ARE READIED FGR PRINT-OUT ON

THE FIRST INSERTION. NYWESS IS QUEUED WITH Ai! ACCEPTANCE

MESSAGE ON THE SECCND INSERTICN. NEXT FUNCTICN TYPE IS

EXAMINED. IF : O, DELTA HEIGHT IS CONVERTEE FROM NAUTICAL

MILES TO GEMINI LENGTH UNITS, IF = 2, WEDGE ANGLE IS CON-

VE_TED FROM DEGREES TO RADIANS. FCR A FUNCTICN TYPE : I,

THE MANEUVER DELTA IS MEANINGLESS, THEREFGRE THE INSERTED
s

VALUE SHOULD BE ZERO TO PRESERVE CONSISTENCY. MYMUV7

HAS ITS B BIT TURNED CN AND THE SUFFIX EXITS TO MFMANR.

USAGE

ENTRY IS MADE FRO_ IOMANI AND EXIT TO MFMANR

A) TABLES -

TIPROP

TMTHUR

B) CENSTANTS -

K00033

KO. IDG

KCGUNM

C) MACROS -

QENBZ

QUEUE

TRNON

D) PARAMETERS -

MI_ME SS

MI_MUV7

B

E) STORAGE RECUIRED -

40 LOCATIONS
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65. MFMNI? - MONITCR CRBIT N_VIGATICN VECTOR SUFFIX TO

I OMAN I

MFMNI7 RECEIVES CCNTROL FROM IOMANI aFTER THE

SUCCESSFUL MANUAL INSERTION OF THE ORBIT NAVIGATION VEC-

TOR GMTFC. (SEE FLOWCHART.}

INPUT

TIGTFC GMT AT WHICH VECTOR IS DESIRED.

OUTPUT

HZI GMT OF VECTOR DESIRED.

METHOD

UPON RECEIVING CCNTROL FBCM IOMANI, I'FMN17 DISABLES

THE COMPUTER AND INTERRCGATES THE AC. IF TPE AC IS ZERO

IT INDICATES THE FIRST INSERTICN CF THE MESSAGE. IF IT IS

NOT ZERO IT INDICATES THE SECCND INSERTION CF THE MES-

SAGE. THIS MESSAGE WILL CAUSE THE MANEUVER REFLECTED X,

Y, Z, ){t{/_ Z AT THIS GPT TO BE CALCULATED AND QUEUED FOR

DCS TO CCNVERT TO ITY AND PRINT C_LINE.

USAGE

MFMNI7 IS E-NTERED FROM IOMANI AND EXITS TO MFMANR

A} STORAGE RECUIRED -

12 LOCATIONS

B ) MACROS -

QENBZ

QUEUE
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C) PARAMETERS -

M_MESS

MNNAV5

D) CENSTANTS -

K00033

E ) TABLE -

TIGTFC

F) TIMING -

0,087 MILLISECCNDS, MAXIMUM
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66. MFMNI8 - MONITOR RANS, E ACAPTER BEACON SUFFIX TO

TOMA N I

MFMNI8 RECEIVES CENTR(]L FRO_ _ IONANI AFTER THE

SUCCESSFUL MANUAL INSERTION DE THE RANGE ACAPTER BEACON

VALVE. ISEE FLOV_CHART.)

INPUT

MCIRAB CCNTAINS THE INSERTED RANGE ADAPTER

VALVE.

OUTPUT

MCARAB CONTAINS RANGE ADAPTER VALVE.

METHOD

ON RECEIVING CCNTROL FROIV IOMANI, MFMNI8 DISABLES

THE COMPUTER AND INTERRCGATES THE AC. IF AC IS ZERO IT

INDICATES THE FIRST INSERTION CF THE MESSAC-EI AND IF THE

AC IS NOT ZERO II INDICATES THE SECOND INSERTION OF THE

MESSAGE. THE FINAL VALVE FGR RANGE ADAPTER BEACON IS

STORED IN MCARAB.

USAGE

MFMNIB IS ENTERED FROM IOMANI AN_ EXITS,TO MFMANR.

A) STORAGE REQUIRED -

13 LOCATIONS

B ) MACROS -

QENBZ

QLEUE

C) PARAMETERS -

MNME SS
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D) CCNSTANTS -

K00033

E) CONMUNICATI CN CELLS

MCIRAB

MCARAB

F) TIMING -

O.09L HILLISECONDSt PAXI r_UH
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67. MFMNIg - MONITOR CHANGE TARGET IN REENTRY SUFFIX TO

I OMANI

MFMNI9 RECEIVES CENTROL FROM IOMANI AFTER A SUC-

CESSFUL INSERTION OF THE NEW REENTRY TARGET, TIIE

LONGITUDE, LATITUDE AND MODE. ISEE FLOWCHART.)

INPUT

A ) TI TERG

B} TI TERG+I

C) Tl TERG+2

OUTPUT

A} TMRTCO

B ) TMRTCO+I

C) TMRTCO+2

D) TMRTCO+3

LONGITUDE FLEATING PCINT DEGREES

LATITUDE FLOATING POINT DEGREES

MCDE, INTEGER

NOT USED

MODE, INTEGER

LONGITUDE (+) FLOATING POINT RADIANS

LATITUDE FLOATING POINT RADIANS

METHOD

UPON RECEIVING CONTROL FROM IOMANI, MFMNI9 DIS-

ABLES THE COMPLTER AND INTEGRATES THE AC. IF TPE AC IS

ZERO IT INDISATES THE FIRST INSERTION OF TFE MESSAGE, AND

IF IHE AC IS NOT ZERO IT INDICATES THE SECOND INSERTION

• OF THE MESSAGE. PROGRAM MNREN2 IS QUEUED TC UPCATE THE

GUIDANCE PARAMETERS AND THE REENTRY TRAJECTORY.

USAGE

MFMNI9 IS ENTERED FROM IC_ANI ANC EXITS TO MFMANR

A) STORAGE REQUIRED -

31 LOCATIONS

332



VOL II MCNITOR ANO I/G PROGRAMS

B) MACROS -

QENBZ

QUEUE

C) PARAMETERS -

MNMESS

MNREN2

l

0) CCNSTANTS -

K00033

E) COMMUNICATION CELL -

MCNRRF

F ) TABLE S -

TI TERG

TMRTCO

G ) TI MI NG -

0.239 MI LLISECCNDS, MAXI MUM
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RADIALS LAT..

• " • TO R_D|A_S *• taHat*g,HHt •It•De* *HHOi

J

g

• llt*ll • IHHJ•
• eeeeee•eeeeeel •

i EXIT : ,•• "QUEU£ M_AE_2 •
MFPIN_ • IHUI)

o

eo_ee_ _etteee

: _T :
• _FNAN_
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68. MFMN20 - MONITOR SELECT BACKUP GUIDANCE PARAMETERS

IN REENTRY

MFMN20 RECEIVES CCNTROL FI_OM IOMANI AFTER THE

SUCCESSFUL MANUAL INSERTION OF THE BANK ANGLE AND THE

GMT TO REVERSE BANK OR THE GMT TO ROLL. THESE

QUANTITIES ARE USED TO IHITIATE A REENTRY TRAJECTORY TO

BE INTEGRATED. {SEE FLO_3HART.)

I'WP UT

A } TI BACK

B ) TI BACK+ I
,.:.

C ) TI B_:K+2

BANK ANGLE

GMT TO REVERSE BANK OR GMT TO ROLL

MODE

OUTPUT

A} TMRTCO

B} TMRTCO+I

C) TMRTCO÷5

D) TMRT=O+5

A 2

MODE

BANK ANGLE

GMT TO REVERSE BANK OR GMT TO ROLL

METHOD

UPON RE=EIVING CONTROL FROM IOMANI, PFMN20 DISABLES

THE CDMPUTER AND INTERRO.3ATES THE AC. IF THE AC IS ZERO

IT INDICATES THE FIRST INSERTICN CF THE MESSAGE, AND IF

THE AC IS NOT ZERO 11 INDICATES THE SECOND It'iSERTION OF

THE MESSAGE. THE PROGRAM MNREN2 IS QUEJED FOR GENERATING

A REENTRY TRAJECTORY.
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USAGE

MFMN20 IS ENTERED FROM ICWANI AND EXITS TO MFMANR

A) STORAGE REQUIRED -

39 LOCATIONS

B) MACROS -

QENBZ

QUEUE

C) PARAMETERS -

MI_MESS

MNREN2

D) CONSTANTS -

K00033

E) CCMMUNICATION CELL -

MCNRRF

F) TABLES -

TIBACK

TMRTCO

G) TIMING -

0.247 MILLISECONDS, t'AXIMUM

336



VCL II PCNITCR A_0 I/0 PROGRIR$

.,,.oll.*l,l,.,

: E_Te_ :
• IOPJ_[

IIIIIIIIilillll

I

MFMNZO

DISABLE

.a,OHHI,H,,,,

• •NO

FIRST

• I_$[RTICN •

• _ES

• • QUEUE M_ESS *

• IPRt_T INPUTI •

t•H•,.•oa°**l.

: E_tT :
PFPA_R

Iiliiiii!111111

HTTL
I•H.IIIHH*,,

• • qUEUE _'ESS •
• ............ X (MESSAGE •

• ACCEP TED) *

i

• B GMTXX A'_Do
• M INTO TMRTCU-

• TABLE

: ............. :

• " OUEUE _NRE_2 ".

• |fltl) •

".,,,o,oe•oo..,o !

:

w•loolo•,•.•.l•

MF_A_R
t.oo.°ooHeloel
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69. MFMN21 - MONITOR RENDEZVEUS INPUTS SUFFIX TO IOMANI

MFMN21 RECEIVES CCNTROL FROM IOMANI AFTER THE SUC-

CESSFUL MANUAL INSERTIEN FOR RENDEZVOUS INPUTS - PSEUDO

TARGET ORBITAL PERICD, AND CRBITAL RADIANS. |SEE FLOW-

CHART. )

INPUT

A) TIRENZ ORBITAL PERIOD

B) TIRENZ÷I ORBITAL RADIUS

OUTPOT

A} TDCSRZ

B) TDCSRZ+I

ORBITAL PERIOD FLOATING POINT

SECONDS

ORBITAL RADIUS

METHOD

UPON RESEIVING CENTROL FROM IOMANI, MFMN21 DISABLES

THE COMPUTER AND INTERROGATES THE AC. IF TFE AC IS ZERO

IT INDICATES THE FIRST INSERTICN CF THE MESSAGE, AND IF

THE AC IS NOT ZERO IT INDICATES THE SECONC INSERTION OF

THE MESSAGE. AFTER INTERROGATION THE DCS PROGRAM, MNPDCS,

WILL BE QUEUED WITH THIS INFORMATION AND WILL CONVERT IT

TO TTY FOR THE RENDEZVOUS UPDATE.

USAGE

MFMN21 IS ENTERED FROM IOMANI AND EXITS TO MFMANR.

A) STORAGE REQUIRED -

18 LOCATICNS
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B) MACROS -

QENBZ

QbE UE

C) PARAMETERS -

MNME SS

MNPDCS

D) CCNSTANTS -

K00033

E ) TABLE S -

TIRENZ

TDCSRZ

F) TIMING -

0.113 MILLISECONDS, PAXIMUM
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IO_JNI
etO*HlliHllt,

• s

HHHHHllIO'

• OISJBLE

!*eIIQHHeH,_

• • OHHe°O,OHOH

• eN0 • QUEUE _NMESS I

• FtRST • ............ X IMSGo
I_._£RTtC_ " " ACCE?TED} Qm

• • " ",°,e,,oQ,,..,,,"

• _£$ "

• _UEU£ MNM£_S • _ Rt INT0 •
• IPRINT INPUT) "" • TDCS_Z TABL£ o

e,,,,,,,,,''''"

_ £XlT _ "*" QUEUE MNPOCS "e
_F_JNR • IHXt)

ee,,Io,,0,,,,,, • •

o.otoeoao°o.oo°

£XlT
MFMANR *

=OHe,*eHHHt
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70. MFMN22 - MONITOR SEQUENCE COUNT SUFFIX TO IOMANI

MFMNZ2 RECEIVES CENTROL FROM IOMANI AFTER THE

SUCCESSFUL MANUAL INSERTION FER. UPDATING THE SEQUENCE

COUNT. THE SEQbENCE COUNT MAY BE UPDATED FOR ANY OF THE 5

TYPES OF CCMMAND LOADS. (SEE FLOWCHART.)

INPUT

TISEQC SEQUENCE COUNT

OUTPUT

MC.SEQ(N) UPDATED SEQUENCE COUNT WHERE N = 1,5

,...

METHOD

UFON REF_EIVING CCNTROL FROM IOMANI, MFMN22 DISABLES

THE COMPUTER AND DETERMINES WHICH COMMAND LCAD FDR

UPDATING THE SEQUENCE COUNT.

USAGE

MFMN22 IS ENTERED FROM IOMANI AND EXITS TO MFMANR

A) STORAGE REQUIRED -

31 LOCATIONS

B) MACROS -

QENBZ

QUEUE

C) PARAMETERS -

M_MESS

D) CONSTANTS -

K00033

E) TABLES -

TISEQC
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F)

G_

COMMUNICATICN CELLS

MCSEQI

MC SEQ2

MCSEQ3

MCSEQ4

MCSEQ5

TIMING -

0.264 MILLISECONDS t MAXIMUM
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IT. MFMN23 - MONITOR ADDRESS BCS MESSAGE SUFFIX TO

I OMANI

MFMN23 RECEIVES CCNTRCL FROM IOMANI AFTER THE SUC-

CESSFUL MANUAL INSERTICN FOR ADDRESSING A [CS MESSAGE.

(SEE FLOWCHART.)

INPUT

A}

B)

C)

D)

E)

F)

G)

OUTPUT

TMQDCS

TICOMP (Sl) PRIMARY SITE

IICOMP+I IS2} BACKUP SITE

TICOMP+2 {LI)

TICOMP+3 {L2 ) •

TICOMP+4 {L3 ) u

TICOMP+5 (L4} i

TICOMP+6 GMT SETTING

* L IS THE TYPE OF COMMAND LOAC
I

I-ORB{ T NAVIGATIEN

2-PRERE TRG {MANUAL)

3-PRERE TRC {AUTOIVAT I C)

4-MANE UVER

5-RE NDE ZVCUS

DCS MESSAGE TABLE

METHOD

UPON RECEIVING CGNTROL FRCM IOMANI, MFMN23 DISABLES

THE COMPUTER AND QUEUES PRCGRAP _NPDCS. MNPCCS SETS UP

THE HEADER TO BE PUT CN THE TTY MESSAGE. THIS MESSAGE

IS STORED TO AWAIT THE TRANSMIT REQUEST.
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USAGE

MFMN23 IS ENTERED FROM IONANI AND

A) STORAGE REQUIRED -

82 LOCATIONS

B) MACROS -

QENBZ

QUE UE

C) PARAMETERS -

MNMESS

MNPDC S

D) CCNSTANTS -

K00033

E ) TABLE S -

TICOMP

TMQDCS

F) TIMING -

0.539 MILLISECCNDS, I_AXIMUM

EXITS TO MFMANR.

345



VCL II MCNITCR ANC I/0 PROGRAMS

: E_rER :
• i0_ANI

e...HH,,.IH.

MF_N2} •

0(SJBLE •

...,.*,,4.,,,,,

FIRST

• • INS_RrlC_

me....,m,II.H,.

• {UEUE Mr_ME$$ •
• (PRINT INPUI) •

o,...°,,e,.o°,,

• :_::_: ........

MWWX

leHe'oooe,--o-e °

OUEUE MNWESS •
• ............ x e (M$3.

ACCEPTE_)

• ,,ot,o,i.,.,o.o °

oH•.., e.•,,..

SI' $2' CGMT5,

L l, L 2. L 3, ANDL 4,

INTO TMQDCS (TABLE)

.

: e_lT :
• MFMANR •
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72. MFMN24 - MONITOR CCS TRABSMIT SUFFIX TO IOMANI

MFMN24 RECEIVES CONTROL FROM IOMANI AFTER THE

SUCCESSFUL MANUAL INSERTION OF'WHICH LOAD AND TRANS-

LATION SHOULD BE TRANSMITTED. (SEE FLOWCHART.}

INPUT

TITRA_ THE INSERTED LOAD AND TRANSLATION NUMBER

TO BE TRAt_SMITTED

OUTPUT

TMQDC2 THE LOAD AND TRANSLATION NUMBER TO BE

TRANSMITTED.

METHOD

UPON RECEIVING CONTROL FROM IOMANI, WFMN24 DISABLES

THE COMPUTER AND QUEUES THE PROGRAM MNTDCS (LOAD, TRANS-

LATE, AND TRANSMIT).

USAGE

MFMN24 IS ENTERED FROM IO_ANI AND EXITS TO MFMANR.

A) STORAGE RECUIRED -

17 LOCATIONS

B) MACROS -

QENBZ

QUEUE

C) PARAMETERS -

MNMESS

MNTDC S

D) CONSTANTS -

K00033
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E ) TABLE S -

II IRA I_

TMQDC2

F ) TI MI NG -

0. I12 MILLISECCNDS, MAXIMUM
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.,,o°°°,*.,°*,.

EhTER *

_FX_Z_

: Ci+.+LE :

I

a, •

• FIRST • .......................
I_SEmTIC_ •

hVWl
• **.,*.*.*,.,,, +,,o,.**......o

I l .... QUEUE .... +. -" .... OLELE .... "+

• MNMESS (_SC.
INPUT) ACCEPIEO} • +

+" °

• .,.*°,,,6,,°,, +.°.°.°**,.°°°°
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73. MFMN25 - IOMANI SUFFIX FOR DCS MANEUVER UPDATE

WITH THE INSERTED GMTPS, MFMN25 CONSTRUCTS THE INPUT

REQUIRED BY DCS TO PREPARE A mANEUVER UPDATE TRANSLATION

MESSAGE. USING THE MANEUVER PARAMETERS CORRESPONDING TO

THE INSERTED GMTPS, THE MANEUVER VELOCITY AND INCRE-

MENTAL VELOCITY COMPONENTS ARE CALCULATED. THESE PARA-

METERS ARE THEN PLACED IN A BUFFER FOR USE BY THE DCS

PROGRAM. (SEE FLOWCHART.)

INPUT

C(AC} - Z FIRST INSERTION, NZ SECOND INSERTION

A) TABLES -

TIDMUP

B)

TMANUV

TOSCCH

TMODSO

COMMUNICATION CELL -

MCMANC

LOCATION CONTAINING

INSERTED GMTPS

SIC MANEUVERS

S/C CHARACTERISTICS

DECAY-SAFE MANEUVER

CELL CONTAINING NUMBER OF

MANEUVERS IN TMANUV

OUTPUT

A) TABLES

TDCSMV

TMQDC3

CONTAINING PARAMETERS

NEEDED _Y DCS FOR MANEUVER

UPDATE MESSAGE,

CONTAINING GUEUE WORD FOR

MYPDCS
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B) QUEUES FOR THE FOLLOWING -

I) MYMESS TO PRINT-OUT INSERTED QUANTITY AND

SECOND INSERTION ACCEPIANCE.

2) MYPDCS TO GENERATE MANEUVER UPDATE MESSAGE.

METHOD

THE GMTPS IS PRINTED OUT ON THE FIRST INSERTION. ON

THE SECOND INSERTION MYMESS IS QUEUED WITH AN INDICATION

OF MESSAGE ACCEPTANCE. IF THE INSERTED GMTPS = O, TMODSO

IS USED AS THE INPUT TABLE, OTHERWISE TMANUV IS USED. THE

DELTA TIME ASSOCIATED WITH THE GMTPS IS CONVERTED TO

DELTA VELOCITY BY MEANS OF THE FOLLOWING FORMULA -

2 Tt cos

Av= g
M - IVIt

WHERE

M = S/C WEIGHT

M = MASS EXPULSION RATE

T = THRUST LEVEL

G : ACCELERATION DUE TO

GRAVITY

T = DELTA TIME

= THRUSTER CANT ANGLE

(LBS.)

(LBS./SEC.)

(LBS.)

(FT./SEC. )

ISECS.)

(RAD.)

BASED ON THE COMPUTED VELOCITY, THE INCREMENTAL

VELOCITY COMPONENTS ARE DERIVED.

FORE THRUSTERS AFT THRUSTERS

AV = -Av cos acos
X

AV = +Av sin
Y

AV = +Av cos (_ sin p
Z

AV = +Av cos acos/_
X

AV = -Av sin o_
Y

AV = -Av cos _sin
Z
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WHERE

c_ = S/C pitch

/3 = S/C yaw

THE MANEUVER PARAMETERS AND VELOCITY COMPONENTS ARE

THEN ARRANGED IN TDCSMV AS FOLLOWS -

TDCSMV GMTPS GMT FX. SECS.

+I S/C PITCH FL. DEGS.

+2 S/C YAW FL. DEGS.

*3 _V X FL. FT/SEC

+4 _Vy FL. FTISEC

+5 _V z FL. FT/SEC

+6 _v FL. FT/SEC

+7 _ FX. SECS.

MYPDCS IS THEN QUEUED WITH TMQDC3 AND EXIT IS MADE

TO MFMANR.

USAGE

A)

B)

TABLFS -

TMANUV

TOSCCH

TDCSMV

TIDMUP

TMUDSO

CONSTANTS -

K00033

KCH233

K77777

KO00.5

KACCDG

KRTDEG
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C) COMMUNICATION CELL -

MCMANC

D) MACROS -

QENBZ

QUEUE

QENBA

E) PARAMETERS -

MNMESS

MNPDCS

F) SUBROUTINES -

SIN

COS

GEMWGT

G) STORAGE REQUIRED - 105 LOCATIONS
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! ENTER :
_FMN2S

OiIQ.a,.IH,,H

• • • COMP OF •
• DOe.•X• THRUSTER INOe
• • • INTO XR[ •

•,

X

==,..,=e•i.....

e •

gENBZ _e
: FLOAT DELTA :

• TIME •

• • • •YES •m...*•.••.•.•..• ••,

• .... _UEUE .... •

LST INSERT|ON • • ............ X e MNMESS E_UA i•_ O_ •

CLAC) = 0 • • IGMTPS) • • •

_o

H•.,.,,••.,,o,

• .... _UEUE .... •

MNMESS gOOO}3
• • i_AN INS •"

• &CCEPTED) •

COMP DELTA •
CD_RES TO V:..._ AO •

THRUST • -)55-

• INTERVAL • •-•-

• GENBA

• • EOO

• e • eYES : ............. : •.•

TIDMUP = 0 • • .............. X: SAFEUSE DECAY-MArlIBL'...X• • B9:

• AS I:_PUT : •
• • • (TMOUSO) •m.

• •••*•..•••e•H•

• USE TMANUV AS"
• INPUT TABLE •

EQ8 • •
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• MCMANC = TO • ........................................................

oK LT o

• • _,o

eoc i
• • •NO • • •NO •• •••••'•'••••°'•

IB_IX GMTPS(N) = • ............ X GNTPS("_) LT • ........ eOSiX: EXIT

• • • TIOMUP • T|OMUP • MFM&NR

;es " ;ES

EOO EQC

• ••• •• TSX GEMWDT •t ••••• : • •
• 89-X t$/C WGT AT •X OG- TEST NEXT •°.,X BS:

• • ° G_IPSIN) • • ° • MA_EUVtK • •

• • ••••°•.l°°•.•ot• • ••° ••••°.°°.•.,•.: "•"
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.°°.**,.H°.,*.
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AFT THRUSTS • .............. X_ COMP0_E_I$

INDIC_IkO • • IN•0 TOCSMV
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....HLI_L _v _ ....

Z sin

• • • eYES e'••"'*°°*"°"•
• • ••°*• -••• •

• ERROR .X CT• eCS°X QENBZ

• • • ••• •* ••..,,•,.,,H... •

;o

• ..... COS ..... ° • .... QUEUE .... •

COMPUTE COS • • MNPCCS E_bUF •
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74. MFMN26 - IOMANI SUFFIX FER CCNFIRMATIZN OF A

MANEUVER

CONFIRMATION OF A S/C MANEUVER USING INCREMENTAL

VELOCIITY COMPONENTS IS INITIATED BY t_FMN26. UPON RECEIPT

OF THESE COMPONENTS, MYCOTO IS QUEUED TO PRODUCE A VECTOR

REFLECTING THE INSERTED MANEUVER. (SEE FLCWCI_ART.)
@

INPUT

.A) C{AC)

B) TICTIC

Z FIRST INSERTION, NZ SECOND IN-

S ERT ION

TABLE CONT/_INING INSERTEC QUANTITIES.

OUTPUT

A)

B)

TICTIC TABLE OF P_RANETERS USEC BY MYCOTO

QUEUES PROVIDED FOR THE FOLLOWING -

I) MYMESS TO PRINT-CUT INSERTED QUANTITIES AND

ACCEPTANCE OF SECOND INSERT ICh.

2) MYCOTO TO GENERAIE A MANEUVER-REFLECTING

VECTOR.

ME THOD

THE INSERTED G_'TPI AND VELOCITY COMPENENTS ARE

PLACED IN MYMESS QUEUES FOR [h-LINE PRINTING ON TI_E IST

INSERTION. WITH AN INDICATION CF THE SECCNC INSERTION,

MYMESS AND MYCOTO ARE QUEUED _ND EXIT IS M_DE TO MFMANR.

USAGE

ENTRY IS MADE FROM IOMANI AND EXIT TO MFMANR.

A) TABLE -

TICTIC
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B)

C)

D)

E)

CCNSTANTS-
KMO000

K00033

MACROS-

QENBZ

QUEUE

PARAMETERS-

MNMESS
MNCOTO

SIORAGE REQUI RED - 14 LOCATICNS
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75. MFNN2? - MONITOR EACKUP C.C. SUFFIX TC IOMANI

MFMN27 RECEIVES CCNTROL FROM IOMANI AFTER THE

SUCCESSFUL MANLAL INSERTION H_S BEEN CCMPLETED - A
I

QUANTITY N DESIGNATING WHICH UPPER CASE BLOCK NUMBER.

{SEE FLOWCHART.)

INPUT

EZA THE UPPER CORE BLOCK NUMBER

METHOD

UPON RECEIVING CONTROL FRCM IOMANI, MFMN27 DISABLES

THE COMPUTER AND QUEUES THE PROGRA_ MNBUCC {BACKUP TO DC)

WITH THE REQUESTED UPPER CORE BLOCK NUMBER.

USAGE

MFMN27 IS ENTERED FROM IONANI AND EXITS TO MFMANR.

A) STORAGE RECUIRED -

12 LOCATIONS

B) MACROS -

QENBZ

QUEUE

C) PARAMETERS -

MNMESS

MNBUDC

D) CCNSTAN IS -

K00033 '

E) TIMING -

0.097 MILLISECCNDS, WAXIMUM
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76. MFMN28 - MONITOR BANK ANGLE UPDATE DURING ORBIT

SUFFIX TO IOMANI

MFMN28 RECEIVES CCNTRCL FROM IOMANI AFTER THE

SUCCESSFUL MANUAL INSERTION OF THE BANK ANGLE QUANTITY.

(SEE FLOWCHART.)

INPUT

A) TIBANK BANK #NGLE

B) TMGTRS÷I MODE

OUTPUT

A) TOSCCH÷31

B ) MCRNTB

BANK ANGLE

ZERO IF MCCE = 5

METHOD

MFMN28 RECEIVES CCNTROL FROM IOMANI ANC UPDATES THE

PREMISSION SET BANK ANGLE QUANTITY. THIS QUANTITY IS USED

IN ORBIT FOR COMPUTING GMTRC FCR ALL AUTOMATIC PRIMARY

A_D CONTINGENCY AREAS, AND ALSO IS USED IN REENTRY FOR

THE CONTINGENCY TRAJECTCRY BY CUEUING THE PROGRAMS

MNQNEA AND MNQPRA.

USAGE

MFMN28 IS ENTERED FROM IOMANI ANC EXITS TO MFMANR.

A) STORAGE RECUIRED -

17 LOCATIONS

B) MACROS -

QENBZ

QUEUE
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C} PARAMETERS -

M_MESS

MNQNEA

MNQPRA

D} COMMUN

MCRNTB

E ) TABLE S -

TIBANK

IOSCCH

TMGTRS

F) CCNSTANTS -

KO0005

K00033

G ) Tl Ml NG -

0.103

ICATI[N CELLS

MI LLI SECONDS, MAXIMUM
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77. MFMN29 - MONITOR DELTA V TABLE UPDATE SUFFIX TO

I OMANI

MFMN2g RECEIVES CCNTROL FROM IOMANI AFTER THE SUC-

CESSFUL MANUAL INSERTION OF TI_E REVOLUTION NUMBER AND

DELTA QUANTITIES. (SEE FLOWCHART.)

INPUT

A) TIRNDV

B} TIRNDV÷I

THE REVOLUTIEN NU_EER

THE DELTA V

OUTPUT

TMDELV DELTA V TABLE UPDATED BY THE

ASSOCIATED NUMBER.

METHOD

MFMN29 RECEIVES CCNT_OL FROM IOMANI, AND BASED ON

THE REVOLUTION NUMBER, UPDATES THE PREMISSICN SET TABLE

OF DELTA V'S AS A FUNCTION OF REVCLUTICN. AFTER THE

UPDATING, THE PROGRAM MNQNEA AND MNQPRA ARE QUEUED.

USAGE

MFMN2g IS E_TERED FROM IOMANI AND EXITS TO MFMANR.

A) STDRAGE REQUIRED - 19 LOCATICNS

B) MACROS -

QENBZ

QUEUE
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C)

D)

E)

F)

PARAMETERS -

MNME SS

MNQNEA

MNQPRA

TABLES -

TIRNDV

TMDELV

CONSTANIS -

KO0004

K00033

TI MI NG -

0. I16 MILLISECONDS, mAX I MUM
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78. MFMANR - MONITOR GENERAL IOMANI SUFFIX EXIT

MFMANR RECEIVES CONTROL FROM THE SUFFIX PROGRAMS TO

IOMANI. COUNTING CELLS (MCMPTE, MCWOCT, ANC TMTTIN +17)

WHICH ARE USED BY MPTTIN AND MTTTIN FOR INPUT CONTROL ARE

RESET BY MFMANR AND THE A INDICATCR IS TURNED OFF.

CONTROL IS THEN GIVEN TC MOPRIO. {SEE FLOWCHART.)

INPUT

THERE ARE NO INPUT REQUIREMENTS FOR PFMANR'

OUTPUT

A}

B)

C}

TMTTIN +17 - DECREMENT CONTAINS SIX IN FIXED-

POINT {THE NUMBER OF WORDS TO BE PROCESSEC BY

MTTTIN PRICR TO NEXT ENTRY TO MPTTIN).

MCMPTE - CENTAINS SIX IN FIXED POINT {THE NUMBER

OF WORDS TO BE RECEIVED BY MPTTIN PRIOR TO ENTRY

TO IOMANI).

MCWDCT - CONTAINS SIX IN FIXED POINT (THE NUMBER

OF WORDS REQUIRED TO COMPLETE THE MESSAGE}.

METHOD

MFMANR RECEIVES CCNTROL FROM ONE OF THE SUFFIXES TO

IOMANI, RESETS THE APPROPRIATE COUNTERS, TURNS OFF THE

A INDICATOR, AND GIVES CONTROL TO MOPRIO.

USAGE

MFMANR IS ENTERED FROM A SUFFIX PROGRAM TO IOMANI

AND EXITS TO MOPRIC.

A) STORAGE REQUIRED - SEVEN LOCATIONS
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B)

C)

D)

F}

MACRO -

TRNOF

PARAMETERS -

A AND M_TTIN

CCMMUNICATICN CELLS -

MCMPTE AND MCWDCT

TABLE -

TMTTIN

TIME REQUIRED - 0.031 MILLISECOND
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79. TIMING CONTROL

THREE SUBCHANNELS OF THE DCC MOO I PROVIOE THE

GEMINI PRGGRAMMING SYSTEM WITH ALL NECESSARY TIMING FACI-

LITIES. THE TIMING SUBCHANNELS OF IHE DCC MGD I ALLOW

THE GEMINI PROGRAMMING SYSTEM TO ENTER AND MAINTAIN THE

TIME BASE (GMT) FOR PROJECT GEMINI AND TO CONTROL THE

EXECUTION OF VARIOUS PROGRAMS AT A PROGRAM CONTROLLED

TIME PERIOD. THE TIMING SUBCHANNELS USED IN THE GEMINI

PROGRAMMING SYSTEM AND THEIR ASSOCIATED MONITOR PROCES-

SORS ARE DESCRIBED BELOW.

SUBCHANNEL 7, WHEN ACTIVATED, INCREMENTS A CELL IN

COMPUTER CORE STORAGE EVERY 8-I/3 MILLISECONDS. WHEN THE

COUNT REACHES 59, THE NEXT 8-I/3 MILLISECONDS INCREMENT

RESETS THE COUNT TO ZERO (60 INCREMENTS OF 8-I/3 MILLI-

SECONDS COMPRISE A HALF-SECOND INTERVAL) WHEREUPON SUB-

CHANNEL 7 CAUSES AN AUTOMATIC INTERRUPT OF THE COMPUTER.

BY COMBINING AN ABSOLUTE TIME |GMT) IN HALF-SECONDS WITH

THE 8-i/3 MILLISECOND COUNTER, THE GEMINI PROGRAMMING

SYSTEM HAS ACCESS TO REAL TIME WITH AN ACCURACY OF 8-I/3

MILLISECONDS. THE HALF-SECOND INTERRUPT SUBCHANNEL IS

ACTIVATED WHEN GMT IS ENTERED INTO THE COMPUTER (SEE SUB-

CHANNEL 8 BELOW) AND IS NOT DEACTIVATED UNTIL PROCESSING

FOR THE MISSION IS TERMINATED. WHEN THE HALF-SECOND

INTERRUPT SUDCHANNEL IS ACTIVATED, A i IN TilE SIGN BIT OF

THE MASK ADDRESSED BY THE PSLF INSTRUCTION RESETS THE

8-I/3 MILLISECOND COUNTER TO ZERO. THE SIGN BIT OF THE

PSLF MASK MUST BE ZERO THEREAFTER.
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INTERRUPTS ON SUBCHANNEL 7 ARE SERVICED BY THE

MONITOR HALF-SECGNO TRAP PROCESSOR, MTHFSC. THIS TRAP

PROCESSOR CONTROLS A HALF-SECOND TIMING TABLE WHICH PRO-

VIDES A MEANS OF TIMING SET INTERVALS WITHIN MONITOR, AS

WELL AS A MEANS CF INFORMING THE MONITOR MAIN CONTROL-

LER PRIORITY PROGRAM (MOPRIO) AT SET INTERVALS THAT THE

CYCLE, OR TIME RELATED, PROGRAMS SHOULD BE ENTERED. THE

MONITOR MINUTE PROCESSOR, MYMINS, RECEIVES CONTROL EVERY

TIME ITS ENTRY IN THE HALF-SECOND TIMING TABLE IS REDUCED

TO ZERO.

SUBCHANNEL 8, WHEN ACTIVATED, INTERRUPTS THE COMPU-

TER IN SYNCHRONIZATION WITH AN EXTERNAL TIMING PULSE.

THE EXTERNAL TIMING PULSE FOR THE GEMINI PROGRAMMING SYS-

TEM IS RECEIVED FROM THE NATIONAL BUREAU OF STANDARDS'

RADIO STATIGN WWV AND PRODUCES A COMPUTER INTERRUPT EVERY

MINUTE (ACCURATE TO ONE MILLISECOND). THIS SUBCHaNNEL IS

SERVICED BY TWO TRAP PROCESSORS. THE MONITOR INITIAL WWV

TRAP PROCESSOR, MTWWVIt RECEIVES CONTROL WITH EACH WWV

INTERRUPTS UNTIL AFTER THE GMT TIME BASE IS ENTERED INTO

THE COMPUTER- WHEN MTWWVI HAS ESTABLISHED THE TIME BASE

AND INITIALIZES THE TIMING CELLS OF THE GEMINI PROGRAM-

MING SYSTEM, MTWWVl REPLACES ITS OWN ENTRY IN THE DCC

CONTROL TABLE WITH THE ENTRY FOR THE MONITOR WWV TRAP

PROCESSOR, MTWWWV. THIS TRAP PROCESSOR MAINTAINS A ONE-

MINUTE TIME CELL AND EXAMINES THE OTHER TIME CELLS FOR

DEVIATIONS FROM THE WWV STANDARD.
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SUBCHANNEL 9, WHEN ACTIVATED, DECREMENTS A SPECIFIED

CELL IN COMPUTER CORE STORAGE EVERY 8-I/3 MILLISECONDS.

WHEN THE CELL IS REDUCED TO ZERO, SUBCHANNEL 9 CAUSES AN

AUTOMATIC INTERRUPT OF THE COMPUTER AND THE INTERRUPT

DEACTIVATES THE SUBCHANNEL. SUBCHANNEL 9 MAY TIME ANY

INTERVAL FROM 8-I/3 MILLISECONDS {I IN THE SPECIFIED

CELL) TO 4.25 SECONDS {250 IN T_E SPECIFIED CELL) THIS

SUBCHANNEL IS USED BY THE RESTART PROGRAM, HYSRST, TO

TIME TAPE BACKSPACING..

A GENERAL FLOW DIAGRAM FOR THE DCC TIMING CONTROL IS

SHOWN.
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80. MTWWVI - MONITOR INITIAL WWV TRAP PROCESSOR

MTWWVI PROVIDES THE TIME BASE FOR ALL DATA PROCES-

SING OPERATIONS IN PROJECT GEMINI BY ENTERING THE GREEN-

WICH MEAN TIME (GMT) INTO THE IBM 7094 COMPUTER. (SEE

FLOWCHART).

_INPUT

A} THE GMT TIME MUST BE ENTERED IN OCTAL IN THE

COMPUTER CONSOLE KEYS AS FOLLOWS -

1 5 6 11 12 24 29

Orbit No.

(octal)

17 18 23

Day of Mis-

sion (octal)

Hour s

(octal)

30 35[

Minutes [

(octa:{

B)

KEYS

S

I-5

6-11

12-17

18-23

24-29

30-35

CONSTANTS -

KO0001

K00.024

KO0060

K00063

K04095

CONTENTS

I

ZERO

ORBIT NO. IN OCTAL RIGHT

JUSTIFIED

ZERO

DAY OF MISSION IN OCTAL, RIGHT

JUSTIFIED {FIRST DAY : O)

HOURS IN OCTAL, RIGHT JUSTIFIED

MINUTES IN CCTAL, RIGHT JUSTIFIED

DEC I

DEC 24

DEC 60

DEC 63

DEC 4095
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OUTPUT

A)

B)

TABLE -

TMRTCC

METHOD

THE TWENTY-FOURTH LOCATION OF THIS

THIRTY-TWO LOCATION TABLE CONTAINS

TTR MTWWWV TO GOVERN THE TRANSFER OF

CONTROL FOLLOWING FUTURE MINUTE TRAPS.

COVNUNICATION CELLS -

MCHFSC CONTAINS GMT IN FX. PT. HALF-SECS. B35

MCMINS CONTAINS GMT IN FX. PT. MINS. B35

MCORBN CONTAINS ORBIT NUMBER IN FX. PT. B35

MCPRTM CONTAINS GMT IN FX. PT. HALF-SECS. B35

MCTRV2 CONTAINS GMT li_ FX. PT. SECS. B35

MCWWVI CONTAINS GMT IN FX. PT. 8.3 MS B35

DURING THE EXECUTION OF MYINIT, SUBCHANNEL 8 OF THE

DCC IS ACTIVATED AND EVERY MINUTE THEREAFTER, A TRAP

OCCURS IN SYNCHRGNIZATION WITH THE HWV ONE MINUTE PULSE.

MORTCC GIVES CONTROL TO MTWWVI WHICH EXAMINES THE CON-

TENTS OF THE CONSOLE KEYS. IF THE SIGN KEY IS UP, MTWWVl

TRANSFERS CONXROL DIRECTLY TO MOPRIO.

THE TIME AT WHICH INITIALIZATICN OF THE GEMINI REAL

TIME SYSTEM IS TO TAKE PLACE MUST BE ENTERED MANUALLY

AT THE CGMPUTER CONSOLE. WHEN MTWWVI FINDS THE SIGN KEY

IN A DGWN POSITIGN, THE ORBIT NUMBER, DAYS, HOURS, AND

MINUTES ENTERED IN THE KEYS ARE PROCESSED AND BECOME THE

BASE FOR THE GEMINI PROGRAMMING SYSTEM.

MT_WVl THEN REPLACES THE TRANSFER TO ITSELF IN THE

TMRTCC TABLE WITH A TTR MTWWWV, THUS ASSURING THAT ALL

FUTURE MINUTE TRAPS WILL BE PROCESSED BY MTWWWV. AFTER
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QUEUEING THE MESSAGE ROUTINE TO PRINT OUT THE BASE TIME

AND ORBIT NUMBER, MT_VI EXITS TC MOPRID.

USAGE

MT_VI IS ENTERED FROM MORTCC FOLLOWING A TRAP ON

DCC SUBCHANNEL 8 AND EXITS TO MOPRIO.

A} STORAGE REQUIRED- 58 LOCATICNS

B) TIMING [T094) -

I) SIGN KEY UP, 0.006 MILLISECENC

2) SIGN KEY DOWN, 6.176 MILLISECCND

C) MACRO - QUEUE
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81. MT_V - MONI TCR _WV TRAP PRCCESSOR

AFTER MTW_VI ENTERS THE TIME INTO THE C EMINI PRO-

GRAPMING SYSTEM, MTWWVI REPLACES ITS OWN ENTRY IN TMRTCC

WITH THE ENTRY FOR MT_WWV $0 THAT ALL SUBSECUENT WWV

TR_PS ARE SERVICED BY MTwwwv. THIS TRAP PRCCESSOR MUST

UPDATE THE 8-1/3 MILLI ccrn_'n_U,_CCUNT CELL ANC QUEUE AN _n_'-

LINE MESSAGE WHICH INOICATES THE EXPECTED ANC ACTUAL

QUANTITY OF HIGH-SPEED OUTPUT DATA TRANSMITTED TO CAPE

KENNEDY IN THE PAST MINUTE. (SEE FLOWCHART.)

INPUT

A) COMMUNICATION CELLS -

MCWWWV CONTAINS GPT I_ FX. PT. 8-I/3 MILLI-

SECONDS AT THE LAST WWV TRAP.

MCBJMN CONTAINS THE NUMBER OF THE ON-LINE

MESSAGES T[ BE QUEUED BY MTWWWV. THE

FOUR POSSI@LE MESSAGES HAVE A STANDARD

FORMAT - HS OUTPUT TRANS RATE TO CAPE-

EXPECTED N, ACTUAL X, WHERE N CEPENDS

BPCN THE MESSAGE NUMBER IN MCBJMN

|A FUNCTICI_ OF MISSION PHASE) AND X IS

CONTAINED IN MCHOMS -

MCHOMS

PHASE PCBJMN N X

lAUNCH 162 240 MCPOMS

REENTRY 163 40 MCHOMS

CRBI T I64 20 MCHOMS

ABORT 165 ].20 MCHOMS

PROVIDES THE VARIABLE FIELD FoR EACH

CF THE FOUR _ESSAGES. ITS VALUE IS

COMPUTED BY MTHSOD_ THE HIGH-SPEED
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B}

OUTPUT TRAF PROCESSOR WFICH SERVICES

SUBCHANNEL 3.

CCNSTANT -

K07200 DEC 7200

OUTPUT

A} COMMUNICATION CELLS -

MCHOMS THE COUNTER FOR HIGH-SPEEC OUTPUT TO

CAPE KEI_NEDY IS RESET TC ZERO.

MC_WWV UPDATED TO CCNTAIN THE PRESENT GMT IN

FX. PT. 8-1/3 MILLISECCNCS.

METHOD

ON EVERY ENTRY_ MT_WWV QUEUES AN CN-LINE MESSAGE

WHICH SPECIFIES THE EXPECTED AND THE ACTUAL TRANSMISSION

RATE FOR HIGH-SPEED DATA SENT TO CAPE KENNECY CURING THE

PAST ONE MINUTE AND UPDATES THE 8-1/3 MILLISECOND GMT

CLOCK CELL.

USAGE

MT_V IS ENTERED FROM MORTCC FCLLOWING A TRAP ON

DCC SUBCHANNEL 8" AND EXITS TO IvOPRIO,

A) MACRO -

QUEUE

B) STORAGE REQUIRED -

13 LOCATICNS

C) TIMING (7094) -

0.028 MILLISECCND
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82. MTHFSC - MONITOR HALF-SECCND TRAP PRGCESSOR

MTHFSC IS ENTERED EVERY TIME A TRAP OCCURS ON

DCC MOD I SUBCHANNEL 7 INDICATING THE PASSAGE OF A

HALF-SECGND OF REAL lINE. IT UPDATES TIME CELLS, INI-

TIATES THOSE PROGRAMS WHICH MUST 8E ENTEREE WITH A

SPECIFIED FREQUENCY AND PERFORMS CTHER CCNTROL FUNCTIONS.

{SEE FLOWCHART.)

INPUT

I} TABLE S -

TM8.3M TMORTN

TMANUV TMPRI 0

TMCYCL T_PRCI

TMCYNO IMRTCC

TMNMSK TMSIGB

2) COMMUNICATICN CELLS -

TMSI IP

TMTLSL

TIVTTIN

3}

MCOEAV MCHFSI NCPHSE

MCCFHP MCMANC PCSCGB

MCCHEN MCIWBT _CSCIP

MCFVEC PCLLBT MCSCHG

MCFVE2 MCNACQ

CCNSTANTS -

KO0001 KDOOOI K77777

KOOOO2 KDO012 KCH600

KOOO04 KMO000 KFLTRS

KO00O5 KM7777

OUTPUT

I) TABLE S -

TMCYC L TMPROI T_SCGB TMSC_P
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2) CCMMUNICATICN CELLS -

MCHF SC MCPSEL IvCMIDA

MCCHEN MCFVE2 _CC_IP

MCACTV MCFVEC FCPROI

MCPOST

MCBETA

METHOD

SENSE SWITCH 6 IS USED II_ THE GEMINI REAL TIME

SYSTEM FOR TWO PURPOSES -

I) TO FORCE ,_THE ADDITIEN AT THE TIME OF LIFT-

OFF TO THE VECT-OR TIMES ENTERING THE SYSTEM

2) TO GIVE A DUMP OF THE SYSTEM (WHEN USED WITH

KEY 2).

WHEN MTHFSC RECEIVES CCNTROL, IF FIRST TES]S THE STATUS

DF THiS SWITCH. IF THE SECC_D CPTION HAS eEEN EXERCISED,

AN IMMEDIATE TRANSFER IS MADE TO MSUERR FOR THE DUMP.

OTHERWISE, MTHFSC UPDATES THE HALF-SECCND COUNT

CELL, MCHFSC. IT THEN SEARCHES THE TMTLSL TABLE TO

DETERMINE WHETHER ANY LCW SPEED TELETYPE DATA BUFFERS

MUST BE FLCSHED DURING THIS ENTRY. IF ANY _UFFERS MUST

BE EMPTIED, MTHFSC PACKS THE LAST DATA WORC FROM THE DCC

MDD I INPLT TABLE INTO THE BUFFER, FILLS THE UNUSED WORDS

OF THE BUFFER WITH 'LETTER SHIFTS', qUEUES THE FULL BUF-

FER TO THE INPCT PRCGRAM, MPTTIN, AND LOGS THE CATA.

NEXT, MTHFSC UPDATES THE SELECTED SOURCE

IDENTIFICATION AND, IF AVERAGE VECTORS PROCESSING IN

LAUNCH IS NOT IN PRCGRESS, SEIS THE MISSING CATA CELL

FDR IP-36CO AND B/GE DATA. THE OUTPUT FROM THE STRIP

CHARTS P_OCESSOR FOR THE ABOVE DATA SOURCES IS THEN

MDVED TO THE B_FFERS WHICH SERVE _S INPUT TC THE LAUNCH

MAIN CALCULATICNS PROGRAM, MPCCMN .... •

IF MANUAL CONTROL OF DIFFERENTIAL CORRECTION _AS

BEEN REQUESTED |SENSE SWITCH 4 DOWN) AND ThE MASK
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IDENTIFYING THE STATIONS TO BE INCLUDED IN THE DIFFEREN-

TIAL CORRECTIONHAS CHANGEDFRCMTHE PREVICUS ENTRY, THE
MANUALDIFFERENTIAL CCRRECTIC_ CCNTROLPROC-R_MMPDIFM, IS

QUEUED WITH THE NE_ MASK.

THE MTHFSC STORES THE INCICATION OF TF,E TRANSMISSION

MADE FOR THIS COMPUTER IN MCBETA. IF THE SIGN OF MCBETA

INDICATES THAT THIS COMPUTER HAS ENTERED TI-E TRANSMITTING

MADE IN IHE LAST HALF-SECOND, THE HIGH-SPEEC OUTPUT

PROGRAMS ARE IMMEDIATELY REINITIALIZED SO THAT PROCESSING

MAY START ANEW. IN ADDITION_ IN THE CRBIT ANC REENTRY

PHASES, THE ACQUISITIGN DATA LIGHTS CURRENTLY ON ARE

IURNED OFF.

AFTER UPDATING THE MANEUVER TABLES TO REFLECT THE

LATEST MANEUVER IN PROCESS, MIHFSC INITIATES II_OSE

PROGRAMS V_HICH CAN BE ENTERED IN THIS HALF-SECOND AND

EXIIS TO MOPRIO.

USAGE

MTHFSC IS ENTERED FROM MORTCC AND EXITS TO MTHFSC.

I) STORAGE REQUIRED - 236 LCCATIONS

2)" MACROS USED - QUEUE, TRNON

3) PARAMETERS USED - MNFSO0, MNDIFM, MNGDFP,

MNLANA, MNCRRE, MNSEKS, MNTTIN, MM

4) SUBROUTINES USED - MSUERR_ MSLOGG
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83. MYMINS - MONITCR MINUTE FROCESSOR

THE GMT MINUTE COUNT FOR THE REAL-TIPE SYSTEM IS

MAINTAINED BY THE MINUTE PRCCESSOR_ MYMINS. UPON THE COM-

PLETION OF 120 HALF-SECZND INTERRUPTS, MTHFSC TURNS ON

THE MYMINS B-BIT, WITH A SUBSECUENT UPDATE CF TFE MINUTE

COUNT. IN ADDITION, OTHER TIME RELATED FUNCTIONS ARE
6

INTERROGATED TO DETERMINE THE NECESSITY FOR FURTHER PRO-

CESSING. OTHER TIME RELATED Ft_I_CTICNS INCLUCE -

COMMENCEMENT OF A NE_ DAY_ PONTH ER YEAR

ORBIT DISPLAY TABLE REGENERATION

.._, PRIMARY RECOVERY AREA UPDATE

CENTINGENCY RECOVERY AREA UPDATE

REENTRY TABLE GENERATION

APOGEE-PERIGEE REDEFINITICN

ACQUISITION DATA CHECK

TELETYPE INPUT TIME CHECK

SHOULD FURTHER PROCESSING BE INDICATEC FOR ANY

OF THE ABOVE FUNCTIENS, STEPS ARE TAKEN TO GUEUE OR READY

THE PROPER ROUTINE OR THE NECESSARY LOGIC IS EXECUTED

WITHIN MYMINS. (SEE FLCWCHART.)

INPUT

B BIT IS TURNED ON BY MTHFSC

A) TABLES -

TMONTH

TMTYMO

TMREFL+6

TMGTRS

CONTAINS DAYS PER MCNTI-

CONTAINS TTY MONTH CCCES

CCNTAINS TIME TAG OF PRESENT ORBIT

DEFINING VECTCR

CONTAINS GMT OF RETRO-FIRE SETTING
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B)

TMAPG3 CENTAINS TIWE OF NEXT aPOGEE.IN

FIXED SECCNDS

TMPER3 CENTAINS TIME OF NEXT PERIGEE IN
FIXED SECCNDS

COMMUNICATICNCELLS -

MCMINS CCNTAINS CURRENTGMT IN FIXED PDINT

MINUTES, IS ORIGINALLY SET BY

MTWWVIWI_ENTiME IS ENTEREDINTO THE
COMPUTER

MCPHSE CCNTAINS THE PREFIX INDICATING

CURRENTIvISSICN PHASE

MCDATE CZNTAINS CURRENTBCI M[NTH AND DAY

MCMNTH CCNTAINS CURRENT MONTP

MCDAYS CCNTAINS CURRENT DAY OF MONTI_

MCOEAV NZ = ORBIT EPHEMERIS _VAILABLE,

Z = NOT #VAILABLE

MCYYYY CDNTAINS PRIMARY AREA HOLD TIMES

MCXXXX CCNTAINS CCRTINGENCY AREA I-OLD TIMES

MCRNTB Z = REENTRY TABLE NOT GENERATED

BASED CN CURRENT GMTRS. NZ = RE-

ENTRY TABLE HAS BEEN GENERATED

MCHFSC CCNTAINS CURRENT GMT IN HALF-SECONDS

OUTPL, T

THE FOLLOhING COIVMUNICATICN CELLS ARE UPDATED OR

SET -

MCMI NS

MCDA TE

MCDAYS

MCMNTH

MC T YD T

UPDATED C'MT MINUTE CCUNT

UPDATED _CI t_CNTH ANE DAY

UPDATED DAY CF MCNTH

UPDATED MCNTH

UPDATED TTY NCNTH ANC DAY
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MCMODA

MCRNTB

MCESAB

QI_EUE WCRD FCR CN-LINE PRINT-OUT OF

DATE

SET N Z FOR REENTRY TABLE GENERATION

SET TO II_FINITY WHEN REENTRY TABLE

GENERATIEN IS BYPASSEC

B B'IT IS TURNED CN FOR MYAPE3 ANC MYACCC.

MYMI_S PROVIDES QUEUES FCR MYMESS, MYCURI, MYQPRA,

MYQWEA.

METHOD

UPON ENTRY THE GMT MINUTE CCUNT IS INCREMENTED BY

ONE AND RESTORED INTO WCMINS. A CHECK IS MALE TO DETER-

MINE WHETHER A NEW DAY, MONTH, OR YEAR HAS BEEN ENTERED,

AND IF $O, APPROPRIATE DATE CELLS ARE ADJUSTED AND AN

ON-LINE MESSAGE IS QUEUED TO PRINT OUT THE NEW CATE.

IF THE MISSION PHASE IS gEENTRY, MYAC_C IS READIED,

BUT IF THE MISSICN PHASE IS L6UNCH OR ABORT, THE PROGRAM

EXIT IS TAKEN IMMEDIATELY. AN INDICATICN OF ORBIT PHASE

REQUIRES THE EXECUTICN OR INITIALIZATION, WHEN APPLI-

CABLE_ OF THE FULLCI_ING FUNCTICNS -

I) AN (]RBIT EPHEMERIS REGENERATICN WHEN THE

TABLE BEGIBNING TIME IS 30 OR MORE MINUTES

OLDER THAN PRESEI_T TIME

2) CHECKII_G FCR A PPlMARY RECOVERY AREA UPDATE

ONCE PRESENT TIME IS GREATER THAN THE TIME

OF THE PREVIOUS UPDATE PLUS 15 MINUTES

3} CHECKING FCR A CENTINGENCY RECOVERY AREA

UPDATE ONCE PRESENT TIME IS GREATER TI£AN THE

TIME OF THE PREVIOUS UPCATE PLUS 2 MINUTES

4} GENERATION OF A REENTRY DISPLAY TABLE WHEN

PRESENT TIME IS WITHIN 50 MINUTES OF THE

MISSICN GI_T RS
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5)

6}

71

REDEFINITICN OF APOGEE AND PERIGEE WHEN

PRESENT TIME EXCEEDS THE COMPUTED TIMES OF

EITHER APOGEE OR PERIGEE

MYACQD IS READIEC FOR A SECTOR EXAMINATION

EXAMINATIEN OF TT'Y INPUT TO r.ETERMINE END

OF TRANSMISSION EN A TIME BASIS

USAGE
.

ENTRY AND EXIT VIA MOPRI£.

A) TABLES -

TMONTH

TMTYMD

TMREFL

TMGTRS

TMAPG3

TMPER3

B) CCNSTANTS -

KO0001 KO0000

K01440 KO0030

K00012 KIvO000

KO00010 K06000

C) SUBROUTINES -

MSTICK

D) CCMMUNICATIEI_ CELLS -

MCMI NS

MC_4NTH

MCDATE

@
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E) PARAMETERS -

M_MINS MNQNEA

MNMESS MNAPE3

MNOURI MNACQO

MNQPRA A

B

F) MACROS

TRNON

TRNOF

QENBZ

QCEUE

QENBA

G) STORAGE RE _UIRED 210 LCCAT I0NS
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84. MSTICK - ITY INPUT C_ECK SUBROUTINE

EACH MINUTE OF OPERATICN, MSTICK IS GIVEN CONTROL BY

MYMINS TO DETERMINE IF ANY OF'THE LOW-SPEEC TRACKING

STATIONS ARE DELINQUENT IN ENCING TRANSF_ISSION. {SEE

FLOWCHART. )

INPUT

A)

B)

TMBMNS - TABLE OF MNSTNC CELLS (TFE NUMBER OF

TRACKING STATIONS, CURRENTLY EQUAL TO 22). EACH

CELL CONSISTS CF AN ENTRY FCR ONE OF TI_E RADARS

IN THE MERCURY TRACKII_G NETWORK.

INITIALLY EACH CELL CCNTAINS ZERO, BUT WHEN

TTY INPbT IS RECEIVEC FRCM THE RACAR STATION,

THE TIME TRANSI_ISSI[I_ BEGAN PLUS EIGHT MINUTES

IS STORED IN THE APPBCPRIATE TM8M, I_S ENTRY.

MCMINS - CCNTAINS CURRENT GMT IN FIXED POINT

MINUTES.

OUTPUT

A)

B)

MINUS ZERO IS STORED IN THE ENTRY OF TM8MNS FOR

THE DELINQUENT TRACKII_G STATION.

IOTTIN IS QUEUED WITI _,THE DELINQUENT TRACKING

STATION INTERNAL IDENTIFICATICN NUMBER.

METHOD

MSTICK DETERMINES IF A TRACKING STATICN IS DELIN-

QUENT IN ENDING TRANSMISSION eY CCMPARING ThE TIME OF

THE BEGINNING OF TRANSMISSIEN PLUS EIGHT MINUTES TO THE
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CURRENT GMT. IF THE TRANSMISSION TIME PLUS EIGHT- MINUTES

IS LESS THAN THE CURRENT GMT, THE TRACKING STATION IS

CONSIDERED DELINQUENT.

USAGE

MSTICK IS USED ONLY BY MYMINS.

A) CALLING SEQUENCE -

TSX MSTICK,4

RETURN

B) STORAGE REQUIRED-

32 LOCATIORS

C) PARAMETERS -

MNTTIN

MNSTNO

D) COMMUNICATIEN CELLS -

MCSUBR

MCTI ND

MCMINS

E) TABLES -

TM8MNS
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85. MTERTC - MONITOR REAL-TIME CHANNEL ERROR TRAP

PROCESSOR

I

MTERTC RECEIVES CCNTRCL [NLY IF THE CCC INITIATES A

TRAP ON CNE OF THE UNASSIGNED SUBCHANNELS. THIS TRAP

PROCESSOR PROVIDES INPUT TO TFE CN-LINE MESSAGE PROCESSOR

FOR A MESSAGE _HICH STATE.S THAT AN ERRCNEObS REAL-TIME

TRAP'HAS OCCURRED. MTERTC SPECIFIES THE RESPCNSIBLE SUB-

CHANNEL. (SEE FLCWCHART.)

INPUT

ON ENTRY TO MTERTC, INDEX REGISTER 4 CCNTAINS THE

NUMBER OF THE SUBCHANNEL RESPCNSIBLE FOR THE TRAP.

OUTPUT

MTERTC STORES AN ENTRY In THE INPUT T_ELE FOR

MYMESS. THIS ENTRY DESIGNATES A STANDARD ERROR MESSAGE

AND PROVIDES THE NUNBER OF THE RESPONSIBLE SUBCHANNEL.

METHOD

MTERTC RECEIVES CENTROL FROM MORTCC FCLLOW ING A OCC

TRAP ON AN UNASSIGNED SUBCHANI_EL, WITH THE NUMBER OF THE

SUBCHANNEL IN INDEX REGISTER 4. MTERTC STORES XR4 IN THE

QUEUE _ORD TO PRINT OUT THE MESSAGE - AN ERRCNEOUS TRAP

OCCURRED CN THE DCC, SUB-CH. _,C'._, _ND STERES THIS WORD

FOR INPUT TO MYMESS.
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USAGE

MTERTC IS ENTERED FROM MORTCC FOLLOWING A TRAP ON AN

UNASSIGNED DCC SLBCHAI_NEL AND EXITS TO MOPRIO.

A) STORAGE REQUIRED -

5 LOCATIONS

B} MACRO -

QUEUE

C) PARAMETER -

M_ME S S

D} TIME RECUIRED -

0.107 MILLISECOND
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8 6,, MTCPCC - _ONITCR PROGRAM CCNTROL CONSCLE CHANNEL

TRAP PROCESSOR

MTCPCC SERVICES TRAPS RESULTING FROM PCC CATA

TRANSMISSIONS VIA DATA CHANNEL C. (SEE FLOWCHART.)

INPUT

THERE ARE NO INPUT REQUIREMENTS FOR THIS PROGRAM.

OUTPUT

OLTPLT FROM MTCPCC CONSISTS CF SETTING A COMMON

STORAGE CELL_ MCPCCJ, TO ZERO.

METHOD

UPON THE INITIAL INTERRUFT FROM THE PCC, MORTCC

TURNS CN THE B INDICATOR FOR I_YOPCC. MYOPCC STORES A TTR

(TRAP TRANSFER) TO NTCPCC IN LCCATION 00017 ANC INITIATES

TRANSMISSIEN OF TWO 36-BIT WORDS FROM THE PCC. WHEN THE

TRANSFER IS COMPLETEr A TRAP TO LECATION 00017 OCCURS AND

MTCPCC RECEIVES CONIFIOL.

MTCPCC SAVES THE MACHINE CCNDITIONSt TURNS ON THE B

INDICATOR FOR MYOPCC AND UNSUFPRESSES OTHER CHANNEL C

USERS. A COMMON STORAGE CELLt MCPCCJ_ IS SET TO ZERO AND

CONTROL IS RETURNED TO MOPRIO.

USAGE

MTCPCC IS ENTERED FROM LZCATION 00017 FOLLOWING A

CHANNEL C TRAPt AND EXITS TO IvOPRIO.

AI COMMUNICATION CELL -

MC PCC J
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B) PARAMETERS -

MNOPCC

MN_RRS

MNRRRS

MNSRSI

MNDDCP

MNRSYS

B

H

t

J

G

C) STORAGE RECUIRED -

I0 LOCATIONS

D) TIME REQUIRED -

0,,040 MI LLISECGND
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87. MYOPCC - MONITOR PROGRAM CCNTROL CONSOLE PROCESSOR

MYOPCC MOVES DATA FROM THE PCC INTO CORE STORAGE

{TMOCHC} AND PROVIDES ON-LINE VERIFICATION OF PCC ENTRY

SWITCH SETTINGS. {SEE FLOWCHART.)

INPUT

A} COMMUNICATION CELLS -

MCPCCJ WHEN NONZERO, INDICATES THAT INITIALI-

ZATION HAS NOT TAKEN PLACE.

MCTIMM CO_'_ON STORAGE CELL THAT CONTAINS TIME

OF PCC INTERRUPT.

OUTPUT

OLTPLT FROM MYOPCC CONSISTS CF A 6-CELL TABLE.

THE FIRST INTERRUPT, CELLS I AND 2 CONTAIN PCC WORDS

I AND 2 AND CELL 3 CONTAINS THE INTERRUPT TIME,

FOR THE SECOND INTERRUPT, CELLS 4, 5, AND 6 ARE USED

AS CELLS I, 2, AND 3, RESPECTIVELY.

THE LOCATION OF THE FIRST WORD IS PLACEC IN THE

QUEUE TABLES OF MYKEYS AND PYI_ESS BY THE GUEUE MACRO.

FOR

METHOD

BEFORE MYOPCC RECEIVES CZNTROL FOR THE FIRST TIME,

MCPCCJ WILL HAVE BEEN SET TO A NENZERC BY MORTCC. AFTER

TESTING THIS CELL, MYOPCC PROCEEDS TO SET UP TMOCHC.

CHANNEL C IS THEN SELECTED ANC TWC WORDS _RE READ IN

UNDER AN IOCT WITH A WORD COUNT OF TWO. CCNTROL IS

RETURNED TO MOPRIO WHERE AN EI_ABLE INSTRUCTION RESULTS IN

EITHER AN IMMEDIATE TRAP TO LECATION 00017 CR CONDITIONS

THE COMPUTER TO TRAP ON COMPLETION OF THE I/O COMMAND.
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BEFORE THE SECCND ENTRYt PCPCCJ IS SET TO ZERO IN

THE TRAP PROCESSOR MTCPCC. CN THE SECGND ENTRY MYOPCC

TESTS THIS CELL. A ZERO IN MCFCCJ RESULTS IN MYMESS AND

MYKEYS BEING QUEUED WITH THE LCCATION OF TEE FIRST WORD

READ FROM THE SWITCHESt AFTER WHICH CCNTROL IS RETURNED

TO MOPRIO.

USAGE

MYOPCC IS ENTERED FROM AI_D EXITS TO MOPRIO.

A ) MACROS -

QENBZ, QUEUE_ TRNONt _ND TRNOF

B) PARAMETERS -

At B, MNWRRSt MNRRRS, MNSRST, MN_CCP,

MNRSYSt MNOPCCt MN_ESSt AND MNKEYS

C) STORAGE RE(_UIRED- 41 LOCATICNS

D) TIME REQUIRED-

I) FIRST ENTRY - 0.164 MILLISECCND

2} SECCND ENTRY - 0.046 MILLISECEND
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88. MYKEYS - MONITOR PROCESSOR TC USE PCC ENTRY KEYS

MYKEYS IS ENTERED FROM t_YCPCC TO DETEBt_INE WI_ICH

OPTION IN THE PCC CODE KEYS IS BEING REQUESTED AND TO

GIVE CONTROL TO THE APPROPRIATE SUBROUTINE TO PROCESS THE

ENTRY KEYS, (SEE FLOWCHART. )

INPUT

THE INPUT TO MYKEYS CONSISTS OF A QUEUE WORD WHOSE

ADDRESS CONTAINS THE LOCATION CF THE FOLLOWING 3-WORD

TABLE -

TABLE+O

TABLE+I

TABLE+2

CZNTAINS THE DELETE WCRC OF THE

ENTRY KEYS (WORD I}

CONTAINS THE INSERT WORC OF TEE

ENTRY KEYS (WORD 2)

CCNTAINS THE TIME THE TRAP REQUESTED

A READING OF THE PCC ENTRY SWITCHES.

THE LOW ERDER 9 BITS CF TFIS WORD

CONTAIN THE COUNT OF ThE NUMBER OF

8-1/3 MILLISECONDS THaT HAVE ELAPSED

SINCE THE LAST HALF-SECOND TRAP.

THE REMAINING BITS CONTAIN THE CUR-

RENT GMT COUNT IN HALF-SECONDS.

OUTPUT

THE OLTPUT OF MYKEYS CONSISTS OF GIVING CONTROL TO

THE SUBROUTINE WHOSE CODE BIT WAS INSERTEC IN BITS 31-36

OF ONE OF THE CONTROL WORDS (WORD I OR WORD 2).
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METHOD

THE DELETE WORD (TABLE+O) IS EXAMINEC FOR CODE BITS.

THE ASSIGNED CODE BITS FOR THE DELETE WORO ARF -

ADDRESSING A DCS MESSAGE000001

IPCUPD)

000010

(PCTRN)

INITIATE TRANSMISSICN OF A DES TTY

MESSAGE

IF NONE OF THE DELETE WORD CEDE BITS _RE ON, THE

CODE BITS OF THE INSERT =WORD ARE THEN EXAMINED. THE

ASSIGNED CODE BITS ARE AS FCLL'CWS FOR THE INSERT WORD -

000000 INSERTICh GR DELETION CF TELEMETRY.

{KEYTL) WHEN USING THIS CPTICN, THE CHANGING

000001

(KEYDC)

C00010

(KEYCF)

OF A PCC SWITCH POSITICN FROM THE

'INSERT' CR 'DELETE' PCSITION TO THE

'NEUTRAL' POSITION IS CONSIDERED A

RESET CF THAT SWITCH ANC NULLIFIES

THE PREVIOUS SETTING.

INSERTIEIX OR DELETICN CF ENTRIES IN

THE TMSTNS TABLE. EACH KEY IS

ASSIGNED AN UPPER CORE BLOCK NUMBER,

I.E., KEY NUMBER I REFERS TO UPPER

CORE BLCCK NUMBER I, ETC. MOVING

KEY 30 TC THE 'INSERT' POSITION IS

INTERPRETED aS A REQUEST FOR A

'FORCED' O. C. THIS KEY IN THE

NEUTRAL CR 'DELETE' POSITIONS IS

NOT INTERPRETED.

CADFISS USE CF THE RACAR STATIONS.

THE NUMEBICAL DESIGNATION OF THE

KEYS CORRESPONDS TO TEE INTERNAL

STATION hUMBER OF A RACAR SITE.
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000100

|KEYDE )

001OO0

(KEYRT)

PLACING A STATICN KEY IN THE 'IN-

SERT' POSITICN CAUSES IOTTIN TO

IGNORE THE INPUT FROM THAT STATION

UNTIL SUCH TIME AS THAT SAME KEY IS

PLACED IN THE 'DELETE' POSITION.

PLACING _ STATICN KEY IN THE

IDELETE' FCSITICN WILL CAUSE AN

OVERRIDE CF THE 'TO MINUTE DELAY

[_EFORE RETRAt_SMISSICN CHECK' INI-

TIATED IN IOTTIN.

THE NUMERICAL DESIGNATION OF THE

KEYS CORRESPCNDS TO TI-E INTERNAL

STATION I_UMBER OF A R_EAR SITE.

PLACING STATION KEY IN THE ' INSERT'

POSITICN CAUSES MPDIFC TO ASSIGN

THE DATA FROM THAT STATICN TO AN

UPPER CORE BLOCK. HOWEVER, NO ENTRY

IS MADE IN THE TMSTMS TABLE AND NO

D. C. IS PERFORMED FOR THAT STATION.

THIS OPTICN REMAINS IN EFFECT UNTIL

THE STATICN KEY IS PLACED IN THE

'DELETE' PDSITICN.

THIS OPTICN IS USED TC ENTER THE

GMT OF RETROFIRE AND ASSUMES NOMINAL

ATTITUDE _ND NUMBER OF RETROS FIRED.

TIME IS ENTERED IN OCTAL IN TFE

'INSERT' WCRD ACCORDING TO TI_E FOL-

LCWING FCRMAT -

SWITCHES - 12 TO I8 HOURS

19 TO 26 MINUTES

25 TO 30 SECONDS
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OIO000

{KEPCN)

I00000

(KEYFN)

NOTE-THIS OPTION DOES NOT CHECK FOR

MINUTES ER SECONDS IN EXCESS OF 60.

PC_ CALIBRATION TABLE UPDATE

FORCE RACAR END OF TRANS_-_ISSION

IF THE CODE BIT FCR ANY EF THE ABOVE OPTIONS IS ON,

CONTROL IS TRANSFERRED TO THE SUBROUTINE THAT PROCESSED

THIS PARTICULAR TYPE REQUEST. THE CODE BITS MAY NOT BE

USED AS ENTRY KEYS SINCE THESE 6 BITS ARE MX_SKEC OFF

FROM THE REST OF THE WORD.

USAGE

A) MACROS -

CENBA, QENBZ, TRNCN, TRNCFt QUEUE, UNQUE.

B) 'STORAGE REQUIRED-

857 LOCATIENS

C ) TI MI NG -

.3 MI LLISECCND
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•89. KEYTL - TELEMETRY SUBRCUTINE TO MYKEYS

THE PURPOSE OF KEYTL IS TC" CHANGE THE INCCMING

TELEMETRY SEQUENCE THROUGH THE USE OF THE P. C. C.

f

(SEE FLO_/CHART.)

INPUT

: KEWD

KEhD+I

KEYTM

MCLTTL

DELETICNS T'O BE MADE IN THE TELEMETRY

SEQUENCE •

INSERTIENS TO BE MADE IN THE TELEMETRY

SEQUE NCE.

TIME OF THE P.C.C. INTERRUPT

PREVIOUS EFFECTIVE TELEMETRY SEQUENCE

OUTPUT

MCDTWD DELETE MASK

MCITIiD INSERT MASK

MCLTTL EFFECTIVE TELEMETRY AS NODIFIEC BY THE

P.C.C. MASKS.

THE FOLLOWING CELLS ARE SET OR RESET AS INCICATED BY

THE P.C.C. ENTRY.

MCPRGL LIFT SWITCH 2, SET MEN-ZERO

MCLIFT LIFT S_ITCH I, SET NCN-ZERO

MCABPS ABORT PHASE STARTED,SET MEN-ZERO

MCGTLO TIME OF LIFT OFF

MCORPS ORBIT PHASE STARTED,SET NZN-ZERC

MCSELL

MCNRRF

MCLFTM

MCIRRF

MC2RRF

SELECTED LINE, 1,2,4

NUMBER OF RETROS FIRED, 0-4

TIME OF LIFT OFF

TIME RETRG L FIRED

TIME RETRO 2 FIRED

FX PT

FX PT

FX PT

FX PT SECS

FX PT

FX PT

FX PT

FL PT SECS

FL PT SECS

FL PT SECS
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MC3RRF

MC4RRF

MCSCLT

MCSCTI

MCABMC

MCERRS

MCAAAB

MCSPSE

TIME RETRO3 FIRED

TIME RETRO 4 FIRED

TIME gF SECOND STAGE CUT OFF

TIME OF S/C THRUSTING

INDICATION

TIME OF ABCRT MODE 3

TIME OF EMERGENCY RETRO SALVE

TIME OF ASTRONAUT ACTUATED AEORT

TIME OF SPACECRAFT SEPARATION

FL PT SECS

FL PT SECS

FL PT SECS

FL PT SECS

FL PT SECS

FL PT SECS

FL PT SECS

FL PT SEC S

METHOD

THE PROGRAM MAKES THE NECESSARY ALTERATIONS TO THE

INCDMING TELEMETRY SEQUENCE AS DETERMINED _Y THE GELETE

AND INSERT MASKS SET IN THE KEYS CF THE P.C.C. AND' READ

IN BY MYOPCC.

THIS ROUTINE WILL BE USEC ONLY _URING LAUNCH PHASE,

AS, A CHECK, MYKEYS PROHIBITS ENTRY DURING ANY OTHER PHASE

AS INDICATED BY THE LAST 6-BITS OF THE P.C.C. ENTRY KEYS.

SHOULD A P.C.C. INTERRUPT OCCCR DURING A PHASE OTHER THAN

LAUNCH, AND THE CODE OF THE P.C.C. ENTRY KEYS INDICATES

LAUNCH, THE ROUTINE WILL NOT I_E EXECUTED _ECaUSE OF A

CHECK ON THE PREFIX OF MCPHSE TO DETERMINE IF LAUNCH

PHASE IS INDICATED.

KEY DESIGNATICNS [N THE P.C.C. CCNSOLE ARE AS

FOLLOWS -

1-7 " BLANK

8-I0 SELECTED LINE, SSI,SS2,SS3

001 BURRCUGHS,

0[0 BDAo ,

IO0 IP/094

II RETRO I FIRED RRI
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12

13

14

15

16

RETRO 3 FIRED RR3

RETRO 2 FIRED RR2

RETRC 4 FIRED RO4

SECCND STAGE CCTCFF SECO

S/C THRUSTING INDICATIGN STI

LS1, LS217-18 LIFT SWITCHES, OI LIFT

II NC LIFT

Ig LIFT OFF LO

20 ABORT MOD'E 3 AM3

2I EMERGENCY RETRC" SALVO ERS

22 ASTRCNAUT ACTUATED ABORT _A

23 S/C SEPARATI IN SPS

24 ABORT PHASE STARTED APS

25 ORBIT PHASE ST_RTEC OPS

26-30 SPARES S

31-36 PHASE CODE

KEYTL, USING TWO ROUTINES, IITPCC ANC IITPRO, ERASES

AND STORES TIMES RESPECTIVELY, IN THE APPRCPRIATE COM-

MUNICATION CELLS CALLED FOR BY THE P.C.C. ENTRIES. LIFT

OFF, HOWEVER, CANNOT BE DELETED THROUGH USE OF THE

P.C.C. ONCE IT HAS BEEN ESTABLISHED.

IITPCC WILL BE UTILIZED IF THE CELETE MASK IS NOT

SOLID CNE-BITS. THE CCNDITIONS TC BE DELETED, I.E., THOSE

BITS WHICH ARE ZEROS, ARE DETERMINED AND ThE APPROPRIATE

CDMMUNICATIGN CELLS SET TO ZERO.
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gO. KEYDC - MONITOR SUBROUTII_E TO CONTROL INSERTION AND

DELETION OF ENTRIES IN TI_E TI_STMS TABLE

KEYDC RECEIVES CCNTROL FRdM r'YKEYS TO CELETE OR

INSERT ENTRIES IN TMSTVS AND TC FCRCE DIFFERENTIAL COR-

RECTION WHEN REQUESTED. {SEE FLOWCHART.)

I

INPUT

INPUT TO KEYDC CONSISTS EF PCC ENTRY SWITCH WORDS

LOCATED IN KEWD AND KEWD+I.

OUTPUT

QLEUE WORDS FOR MPDIFM IN THE FOLLOWING FORMAT -

l

EACH OF THE TWO 6-BIT SUBFIELCS {24-29, 30-35) IN THE

ADDRESS FIELD CAN CONTAIN THE BLOCK NUMBER OF AN EDITED

LOW-SPEED DATA BLOCK WHOSE ENTRY IS TO BE INSERTED IN

TMSTMS. EACH OF THE TWO SUBFIELDS I6-iI_ 12-I?) IN THE

DECREMENT CAN CONTAIN THE BLOCK NUMBER OF AN ECITED LOW-

SPEED DATA BLOCK WHOSE ENTRY IS TO BE DELETED FROM

TMSTMS. A NEGATIVE SIGN INDICATES DIFFERENTIAL CORREC-

TION IS DESIRED.

ME THOD

THE NUMBER OF EACH PCC ENTRY SWITCH CORRESPONDS TO

THE NUMBER OF A LOW-SPEED EDITED DATA BLOCK IN THE 32K
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BUFFER MODULE, I. E., SWITCH FCSITION NUMBER I REFERS TO

DATA BLOCK NUMBER I, ETC., UP TG PCC SWITCHING NUMBER 29.

PCC ENTRY SWITCH hORD I, THE DELETE WC_,C, IS EXAM-

INED FIRST. THE NUPBER CORRESPONDING TO EAC_ OF ThE

ENTRY SWITCH POSITICNS CONTAINING I-BITS IS PLACED IN THE

DECREMENT SUBFIELDS OF QUEUE WCRDS FOR MPCIFM. TWO

SWITCH POSITION NUMBERS MAY BE ENTERED IN EaCH DECRE-

MENT FIELD (ONE NUPBER IN EACh SU_F!ELD). AS ENTRIES ARE

MADE, THE QUEUE _ORDS ARE SAVED IN A TEMPORARY TABLE.

AFTER PCC WORD [ HAS BEEN EXAMINED, PCC WORD 2, THE

INSERT WORD, IS PROCESSED. THE NUPBER CORRESPCNDING TO

EACH OF THE SWITCH POSITIONS CCNTAINING I-EITS IS PLACED

IN THE ADDRESS SUBFIELDS OF THE SAME QUEUE WORDS AS USED

FOR PCC WORD I [AGAIN, TWO SWITCH POSITICN NUMBERS PER

ADDRESS FIELD W.AY BE ENTERED).

AFTER ENTRY SWITCH WORDS i AND 2 HAVE EEEN EXAMINED,

MPDIFM IS QUEUED WITH EACH ENTRY FROM THE TEMPORARY

TABLE. AS EACH QUEUE WORD IS PRCCESSED, E_T BEFORE THE

QUEUE IS GIVEN, THE NEXT ENTRY IN THE TEMPCRARY TABLE IS

EXAMINED TD DETERMINE IN ADVANCE WHEN THE LAST QUEUE WORD

WILL BE PROCESSED. WHEN THE LAST QUEUE WORC IS REACHED,

ENTRY SWITCH 30 CF PCC WORD 2 IS EXAMINED TC DETERMINE

IF DIFFERENTIAL CORRECTION IS RECUESTED. CORRECTION IS

INDICATED ONLY WHEN SWITCH 30 IS IN THE [-elT POSITION.

IN THIS CASE, THE SIGN CF THE LAST QUEUE WCRD IS SET TO

NEGATIVE BEFORE THE QUEUE IS GIVEN-DIFFERENTIAL CORREC-

TION CAN BE FORCED WHILE NEITHER INSERTING NOR DELETING

ENTRIES FROM TMSTMS.
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USAGE

A) CALLING SEQUENCE -

1SX KEYDC ,4

RETURN

NOTE - ONLY I_DEX REGISTER 4 IS SAVED.

B) IMACROS -

QENBA

QENBZ

Q t_EUE

C) PARAMETERS -

MNOI FP,

MNUCMB

D) CCNSTANTS -

KO0006

KMO000

E) PCC ENTRY SWITCH CODE -

CO001 I_ BIT POSITI[&S 31 TO 36 CF WORD 2

F) SIORAGE REQUIRED -

86 LOCATICNS INCLUDING MACRCS

AND TEMPORARY TABLE STCRAGE

G) TIMING (7094) -

0.119 MILLISECCND (MINI_U_)

2.434 MILLISECCND (M_XIMUM)
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c_I. KEYCF - MONITOR SUBROUTINE TO INDICATE CADFISS USE

OF RADAR STATIONS

KEYCF RECEIVES CONTROL FROM MYKEYS TO IDENTIFY RADAR

STATIONS BEING USED FOR CADFISS TESTS. (SEE FLOWCHART.)

INPUT

INPUT TO KEYCF CONSISTS OF TWO PCC ENTRY SWITCH

WORDS IN LOCATIONS KEWD AND KEWD+I.

OUTPUT

A)

B)

UPDATE PCC SENSE LIGHTS i TO lq TO SHOW RADAR

STATIONS BEING USED FOR CADFISS TESTS.

UPDATE TMTIAC, A TABLE REFERENCED BY IOTTIN TO

DETERMINE WHEN INCOMING DATA IS FOR CADFISS USE.

METHOD

PCC ENTRY SWITCHES I TO ig CORRESPOND TO THE INTER-

NAL STATION NUMBERS OF THE RADAR SIIFS. PCC WORD i IS

CONSIDERED THE DELETE WORD AND WORD 2, THE INSERT WORD.

WHEN A 61T POSITION IN THE INSERT WORD CONTAINS A 1, THE

CORRESPONDING PCC SENSE LIGHT (I TO Ig) IS TURNED ON AND

THE ASSIGNED LOCATION IN TMTIAC IS SET TO NONZERO. A 1-

BIT IN THE DELETE WORD HAS THE OPPOSITE EFFECT, I.E., THE

CORRESPONDING PCC SENSE LIGHT (1 TO 19) IS TURNED OFF AND

THE ASSIGNED LOCATION IN TMTIAC IS RESET.

TMTIAC IS ORDERED INVERSELY 6Y INTERNAL STATION

NUMBER AND IS EXAMINED BY IOTTIN. IF THE LOCATION IN

TMTIAC CORRESPONDING TO THE STATION CURRENTLY REPORTING

IS NONZERO, IOTTIN WILL DISREGARD THAT INPUT. INPUT FROM
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THE STATION WILL BE IGNORED UNTIL SUCH TIME AS THE

CORRESPONDING ENTRY IN TMTIAC IS RESET.

PLACING A STATICN SWITCH IN THE DELETE POSITION WILL

OVERRIDE THE lO-MINUTE DELAY BEFORE THE RETRANSMISSION

CHECK IS INITIATED BY IOTTIN.

USAGE

A) CALLING SEQUENCE -

TSX KEYCF,4"

RETURN

NOTE - ONLY INDEX REGISTER 4 IS SAVED.

B} •STORAGE REQUIRED - 42 LOCATIONS INCLUDING

MACROS, EXCLUDING TMTIAC.

C) MACROS -

D} PARAMETERS -

E) CONSTANTS -

F) TABLES -

G)

H)

QENBA, QENBZ, QUEUE

MNSENS, MNSTNO

KM0000, KM7777

TMLFCD, TMLSCD

NOTE - THE LENGTH OF TNTIAC IS MNSTNO, WHICH IS

CURRENTLY EQUATED TO 19.

PCC ENTRY SWITCH CODE -

000010 IN BIT POSITIONS 31

TO 36 OF A WORD A.

TIMING (70941 -

0.699 MILLISECOND (MINIMUM)

0.879 MILLISECOND (MAXIMUM)
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92. KEYDE - MONITOR SUBROUTINE TO bYPASS DIFFERENTIAL

CORRECTION FOR A STATION

KEYDE RECEIVES CONTROL FROM MYKEYS TO BYPASS DIFFER-

ENTIAL CORRECTION FOR DESIGNATED RADAR STATIONS. (SEE

FLOWCHART.)

INPUT

INPUT TO KEYDE CONSISTS OF PCC ENTRY SWITCH WORDS

LOCATED IN KEWD AND KEWD+I.

OUTPUT

OUTPUT FROM KEYDE CONSISTS OF TMBPDC, A TABLE

REFERENCED BY MPDIFC WHICH IDENTIFIES RADAR STATIONS TO

BE ASSIGNED BUFFERS IN THE 32K BUFFER MODULE, BUT FOR

WHICH NO ENTRY IS TO BE MADE IN TMSTMS AND NO DIFFEREN-

TIAL CORRECTION IS TO BE PERFORMED.

METHOD

PCC ENTRY SWITCHES I TO 29 CORRESPOND TO THE INTER-

NAL STATION NUMBERS OF THE RADAR SITES. THE PCC ENTRY

WORD I IS CONSIDERED THE DELETE WORB AND WORD 2, THE

INSERT WORD. WHEN A SWITCH IS SET IO THE I-BIT POSITION

IN THE INSERT WORD, THE ASSIGNED LOCATION IN TMBPDC IS

SET TO NONZERO. A SWITCH SET TO THE I-BIT POSITION IN

THE DELETE WURD HAS THE OPPOSITE EFFECT. THE ASSIGNED

LOCATION IN TMBPDC IS RESET.

TMBPDC IS ORDERED INVERSELY BY It_TERNAL STATION

NUMBER AND IS EXAMINED BY MPDIFC. IF THE LOCATION IN

TMBPDC CORRESPONDING TO THE STATION CURRENTLY BEING PRO-

CESSED IS NONZERC, MPDIFC WILL ASSIGN THE DATA FROM THIS
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STATION TO A BUFFER IN THE 32K BUFFER MODULEt BUT NO

ENTRY WILL BE MADE IN TMSTMS AND NO DIFFERENTIAL CORREC-

TION FOR THAT STATTON WILL BE PERFORMED. INPUT FROM THE

STATION WILL CONTINUE TO BE PROCESSED IN THIS MANNER

UNTIL SUCH TIME AS THE CORRESPONDING ENTRY IN TMBPDC IS

RESET TO ZERO.

USAGE

A)

B)
,i ,̧

C)

D)

El

F)

CALLING SEQUENCE -

TSX KEYDE,4

RETURN

NOTE - ONLY INDEX REGISTER 4 IS SAVED.

STORAGE REQUIRED - 16 LOCATIONS EXCLUDING TMBPDC

PARAMETERS - MNSTNO

TABLES - TMBPDC

NOTE - THE LENGTH OF TNBPDC IS MNSTNO, WHICH IS

CURRE_TLY EQUATED TO 19.

PCC ENTRY SWITCH CODE -

000100 IN BIT POSITIONS

31 TO 36 OF WORD 2.

TIMING (7094) - 0.479 MILLISECOND (MINIMUM)

0.650 MILLISECOND (MAXIMUM)
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93. KEYRT - MONITOR SUBROUTINE TO ACCEPT GMT OF RETRO-

FIRE

KEYRT RECEIVES CONTROL FROM MYKEYS TO ENTER THE GMT

OF RETROFIRE - KEYRT ASSUMES THE ATTITUDE AND NUMBER OF

RETROROCKETS FIRED TO BE NOMINAL. (SEE FLOWCHART.)

INPUT

INPUT TO KEYRT CONSISTS OF A PCC ENTRY SWITCH WORD

IN KEWD+I.

OUTPUT

A)

B}

C}

A QUEUE TO PRINT AN ON-LINE MESSAGE SHOWING THE

DECIMAL EQUIVALENT IN HOURS, MINUTES, AND

SECONDS OF THE OCTAL TIME ENTERED IN THE PCC

SWITCHES.

A QUEUE TO LIGHT THE FOUR RETROROCKETS INDI-

CATOR LIGHTS ON THE PCC CONSOLE.

THE B INDICATOR ON FOR EITHER MYREST OR MABORT.

METHOD

PCC ENTRY WORD 2 {KEWD+I) IS THE ONLY WORD EXAMINED

FOR THE GMT OF RETROFIRE -

SWITCHES UNIT OF TIME

12 TO 18 HOURS

Ig TO 24 MINUTES

25 TO 30 SECONDS

KEYRT ASSUMES THAT THE NUMBERS ENTERED IN EACH FIELD

ARE RIGHT-JUSTIFIED OCTAL AND DOES NOT ERROR CHECK FOR

MINUTES OR SECONDS IN EXCESS OF 60 DECIMAL. THE MAXIMUM

NUMBER OF HOURS WHICH CAN BE ENTERED IS 127 DECI_AL.
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AFTER TMRETO HAS BEEN RESET TO ZERO, THE TIME

ENTERED IN THE SWITCHES IS CONVERTED TO FIXED-POINT

SECONDS, B35, AND ST]RED IN BOTH TMRETO AND A MESSAGE

QUEUE WORD. THE PCC MASKS, CONTROLLING THE FOUR RETRO-

ROCKET INDICATOR LIGHTS ON THE PCC CONSOLE, ARE INI-

TIALIZED TO TURN ON THE LIGHTS. MYMESS IS THEN QUEUED

TO PRINT ON-LINE THE DECIMAL EQUIVALENT IN HOURS, MINUTES

AND SECONDS OF THE OCTAL TIME ENTERED IN THE SWITCHES,

AND. MYSENS IS QUEUED TO TURN ON THE THREE PCC RETRO-

ROCKET INDICATOR LIGHTS.

A CHECK IS MADE TO DETERMINE IF THE SYSTEM IS IN A

HIGH ABORT. IF MCTABT IS NONZERO, INDICATING A HIGH

ABORTI SUBCHANNELS I AND 2 OF THE DCC ARE DEACTIVATED AND

THE B INDICATOR TURNED ON FOR MABORT. OTHERWISE, THE B

INDICATOR FCR MYREST IS TURNED ON. CONTROL THEN RETURNS

TO MYKEYS.

USAGE

A) CALLING SEQUENCE -

TSX KEYRT,4

RETURN

NOTE - ONLY IR4 IS SAVED.

B) STORAGE REQUIRED - 54 LOCATIONS INCLUDING

MACROS.

C) MACROS - QENBA_ QENBZ, QPSLF, QUEUE

AND TRNON

D) PARAMETERS - MNMESS, MNREST, MNABRT, AND

MNSENS

E) CONSTANTS - KO0120
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F) COMMUNICATIONCELLS -

MCACTV, MCRRLC, AND MCTABT

G) TABLES - TMRETO

H) TIMING {7094) - 0.322 MILLISECOND (MINI_4UM)
0.33g MILLISECOND {MAXIMUM)

NOTE - TIMING INCLUDES TIME REQUIREDOF ALL

MACROS.

I) PCC ENTRY SWITCH CODE-
001000 IN BIT POSITIONS 31

TO 36 OF WORD2.
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KFO_C

! i o SL"FN4BLE TR ,{:';- TR',CN B,

• **°°.,.,.•,.,, _,°,...•.,.,.°°

•...,.....,o,,o

o "'°°'''''''''''

: R_STCRE • ............... X" EXIT :

oo .... ..**....: °'°°''•*'''''*"
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VOL II MONITOR AND I/O PROGRAHS

OOORRE - PLOTBOARD AND WALL MAP DISPLAYS DURING

ORBIT AND REENTRY

O00RRE OPERATES ON DATA FOUND IN TMORRE DURING ORBIT

AND REENTRY, TO PRODUCE A CONTINUOUS STRING OF 440 BITS

IN TMOLAB. O00RRE TAKES TWO PASSES I0 DISPLAY ALL THE

QUANTITIES DESIRED. THE SET OF QUANTITIES DISPLAYEO IN

ONE PASS ARE DESIGNATED THE OOD SUBFRAME, AND THE SET OF

QUANTITIES DISPLAYED IN THE NEXT PASS THE EVEN SUBFRAME.

|SEE FLOWCHART.)

INPUT'

A)

B}

C)

TABLE -

TMORRE CONTAINING DATA TO BE DISPLAYED

COMMUNICATION CELL -

MCHFSC NUMBER OF HALF SECOND TRAPS SINCE

THE LAST MINUTE TRAP

CONDITIONS ON ENTRY -

AC > 0 ORBIT
N

AC < 0 REENTRY

OUTPUT

A)

B)

TABLE -

TMOLAB CONTAINS BIT STRING TO BE DISPLAYED

ACTIVE DISPLAYS -

PLOTBOAROS I-4, WALL MAP, FLIGHT DYNAMICS OFFICER

DISPLAYS, RETOR-FIRE CONSOLE, WALL DIGITAL, AND PROPUL-

SION PANEL.
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METHOD

THE OUTPUT FROM O00RRE IS A 440-BIT STRING CONTAINED

IN THE 14-LDCATICN TABLE TMOLAB. THIS TABLE IS RECOM-

PUTEO EACH PASS, AND ITS CONTENTS ARE USED TO PROVIDE THE

DISPLAYS DURING THAT SUBFRAME.

DURING REENTRY A SUBFRAME IS SENT EVERY THREE

SECONDS. DURING ORBIT A SUBFRAME IS SENT EVERY SIX

SECONDS.

THE BITS IN TMOLAB _ARE CODED AS FOLLOWS - FOR THE

WALL MAP, PLOTBOARDS, STRIP CRARTS, AND FDO, EACH VALUE

IS SCALED TO A IO-BIT QUANTITY AND ZERO OFFSET ACCORDING

TO THE PARTICULAR RANGE OF EACH DISPLAY. IF THE PARTI-

CULAR RANGE IS EXCEEDED, (1777) OCTAL IS PACKED INTO

TMOLAB IN PLACE OF THE EXCEEDING VALUE. IF THE MINIMUM

RANGE IS EXCEEDEDt THE VALUE IS REPLACED BY ZERO.

FOR THE RETRO, WALL DIGITAL, PROPULSION PANEL, AND

SOME OF THE FDO :UANTITIES - EACH VALUE IS CONVERTED TO A

CONDENSED BCD CODE. NO CHECK IS MADE FOR VALUES OUTSIDE

THE RANGE OF THE DISPLAYS. SUCH VALUES WILL BE INCOR-

RECTLY CODED AND PACKED.

O00RRE CAUSES A TIME MARK TO BE SENT THE FIRST PASS

THRCUGH. SUBSEQUENTLY, A TIME MARK IS SENT EVERY I0

MINUTES DURING GRBIT AND EVERY I0 SECONDS DURING REENTRY.

USAGE

A)

B)

ENTRY IS _ADE BY THE MONITOR THROUGH MPORRE.

EXIT IS MADE BY TRANSFERRING TO MFORRE.

COWMON CELLS -

MCHFSC
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CI

D)

TABLE -

TMORRE

TMOLAB

CONSTANTS -

K86400 DEC 86400

KOI200 DEC 1200

K05000 DEC 5000

KCH233 OCT 233000000080

KOOI8K DEC " +.18000000E5

KMNMSK OCT 777777777

KO0000 DEC 0

KO0020 DEC 20

KO0001 DEC 1

KO0060 DEC 60

K00256 DEC 256

KOO.PI DEC ÷.31415927EL

KKK2PI DEC +.62831853EI

K. IRAD DEC +.57295780E2

KO0010 DEC I0

KOCO02 DEC 2

KTMO07 OCT -700000

KOOMAX OCT -3777/7777777

KO.MPR DEC +o34377468E4

K15360 DEC 15360

K00027 DEC 27

KTGMSK OCT 700000

KLLCW5 OCT 7400

KLLCW6 OCT 4400

KI3MK_ OCT 77777

K00377 OCT 377

K01023 DEC I023

KLLCW9 OCT 26400
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E). SUBROUTINES -

OOPAC

OOCTI

OOBCX

OOBCF

OOAGL

OOTIM

OOHDQ

_ O00SC

WALL MAP DATA

F) STORAGE REQUIRED -

O00RRE - 452 CELLS

INTERNAL SUBROUTINES - 437 CELLS

G) TIMING -

PACKS BITS CONSECUTIVELY INTO TMOLAB

CHAi_GES TIME IN FIXED POINT SECONDS TO

BCD HRS., MINSo, AND SECS.

CCNVERTS FIXED POINT NUMBERS TO BCD.

CONVERTS FLOATING POINT NUMBERS TO BCD

CONVERTS RADIANS TO HRS., MINS. I AND

SECS. IN BCD

CONVERTS MINUTES IN ADDRESS OF AC

SECONDS IN DECREMENT OF AC INTO HRS.t

MINS.t AND SECS. IN BCD

CONDENSES BCD OUTPUT

CHECKS, SCALES, AND PACKS PLOTBOARD,

PHASE

ORBIT

REENTRY

SUBFRAME

ODD EVEN

II.8 MILLISECS 18.6 MILLISECS

l?.B MILLISECS 18.6 MILLISECS
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TMOLAB OUTPUT FORMAT

(SHEET 1 OF 2)

WORD 1

WORD 2

WORD 3

WORD 4

WORD 5

WORD 6

WORD 7

WORD 8

V¢ORD 9

WORD 10

WORD II

ODD SUBFRAME

35

I I CmiadelayiP/_SFp ] j Xpp I

S 3 4 5 6 15 16
._-z- I I

25 26 35

i i o_Rs/_A_cI OOOIEVENI DAT*ISUBFRAME SOURCE

S 3 4 14 15 16 17 18

I
S 3 4 7 8 9

GO NO GO

S 3 4 5 6

¢ mia delay D_/4' IP I kmin delay IP'O'IP]

27 28 35

I GTRS/TLRC I

21 22 35

I xIPSCA'AIp I _IPscA/_IP I
7 23 24

[ I h_lP/9'

S 3 4

I I REVOLUTION NO. I
S 3 4 910

FI IGMTRS/TSRF CO

S 3 4 23 24

I I kmia delay IP/'AIP I

S 3 4

II 01vl_l
S 3 4 5 6 15 16 25

I PERIGEE ALT./ZERO I

19 20

REV. CAPABILITY

35

I I _*_°_ I_i SOLUTION READY

21 22 33 34 35

IF' B/GE B/GE I PLUSvOF_VGoI Mc_Usv_vc.ooFREV
GO NO GO GO NO.

25 26 27 28 29 30 35

(_min delay I:P/¢IP Xpp OF TENS OF DAYS

5 14 15 24 25 34 35

GMTRS 21 BIT OF I ITEN OF DAYS kmin delay IP/'AIP

26 27 35

SPA_EI_-_ I 0 I
S 34 67 16 17 18 27 28 35
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TMOLAB OUTPUT FORMAT

(SHEET 2 OF 2)

WORD 12

WORD 13

i_1 _a_ I tE I hap I h I
S 3 4 8 9 18 19 28 29 35

TISIE I Z ]

S 3 4 18• 19 20 21 30 31 35

I iP_oPuLsIo_pA_LI I IDISPLAY CONTROL GMTRS DAYS h V

S 11 12 13 16 17 32 33 35

WORD 3

WORD 4

WORD 5

WORD 6

WORD 7

WORD S

WORD 13

WORD 14

EVEN SUBFRAME

(ONLY WORDS DIEFERL'G IN FORBIAT SIIO\_,% _)

11 °°° I } IGMTRCscA, MPA, MCA/d) EVEN DATA _min delayIP A IP 6rain delayIP/dPl
SUBFRAME SOURCE

S 3 4 14 15 16 17 18 27 28 35

I IES_I_'CSCA''_IPA'_IcA'°I O_T_CspA'_ITRFI O_TRCscA._pA._,ICA'OI
S 3 4 6 7 26 27 35

[ ] ESTRCsPA/GETRC [ ESTRCscA, MPA, MCA/0 I

S 3 4 12 13 35

S 3

I I
S 3 4

I I
S 3

4 5 24 25 35

I PROPULSION PANEL [ l lSPARES DISPLAY CONTROL YAW (c0/ZERO AV/ZERO

9 i0 ii 24 25 35

PROP. PANEL ] TIME tE kaP IDISPLAY CONTROL PITCH (fl)/BANK _ 5lARK SPARE

4 5 18 19 20 21 30 31 35



i " ENTER
FRG_ _PCRRE

eIH.J.,o°,.°e.

"i
OIHI*iII0,OH,

I_IT.CC_AB

STORE E&TR¥CONCITION

OoI,*,H,HHol ,

• ELOAT AND •

**SORXAI.. te "
;SCALe DO',_ Ir:

NECESSARY

VDL I[ WO_ITOR AND [/_ PROGRAMS

• • OREVE

• •NO _•'oo H . . •

• C0-X OGO F_AwE •X CO •

H • • o••°

_ES

.•••.•••o°o,•••.•

• .... COOAC .... •

• P_CK IwU 8ItS •

•,,,•°,,,,•°,,,

• GTRS/TRLC •

THESE BIIS

INUICATE ODD

_RAME

••H•H•O,•,•,•

Oe•••••''•••••''O CFb%NGES FIXED PF.
I ° .... 00PAC .... "• PACK ZEROS

• PACK t,2 ZERO • l_lTU D_TA •• .... COOTI .... SECONDS TO HOURS,

51rs QUAC. MONITOR * PACKS 2% 01IS • .MIN'UTESANDSIiCt._NDS
• " AND PACKS THESE

• ••t•••,••••••• •••••••••••it•• QUANTITIES
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• .... _6GS_ .... • PACKS 0PP, Xpp, ----OOBCX ..... MINUFES EL_I'SED

CCM_. AND -OMINDET%yTp/%p •: C_'i',. GMTLC/ [. IN THE CURRENT/
• PACK _XlO • ...... 7)..

BITS • _IINDELAY[P W . Mp_I_pS_S . t{('UROF THE

"•'••''•••'•'•• "'•••••*''••'•• GM'ELCscA, MPA, MCR /

GMTLC IS CONS'ERrED

TO ROD

• * " •NO

GUANTIT¥ IN -

T I"ORRE * 3 I • .......................

• POSITIVE -

• _ES

• .... OJMOQ ....

CC_OE%S6S BCD •

• STORE 0 IN : •SET CRT•I NON: • .... C0PAC .... •

• ORT)I • • ZERO • • PACKS I _IFS •

:.............: :.............: ...............

:x ............................... :

:s_T • .... 00BCX .... •

• POSITIVE • C0'_'/. TO bed •

P :',.C KS CONDENSED

OMTLCscA. MPA, MCA /

GMTLC MINUTES

TIlE NUSH_ER OF FLOURS

XVIEHIN TIlE CURRENT

MEASUREMENT OF

GMTLCscA, 3IPA, MCA /

GMTLC

• PLACE DESIWEC•

• INTERVAL •
• BETWEEN II_(•

• P_RKS •

,,,••••o•,•••.•

• • •

.... COMDC .... *
C,JND_NSE BCD

.•,•,,,,,o,*,•,

• ••'•••'•*••••'•• ••o

• .... CaPaC .... • • ° PLACE& ZFR0

?ACK C_E IER0 ,x CO• BII IN DATA

_IT • • • S{]URCE

.... 0,SPAC .... •x Ao •

• PACK 7 _IIS • ,_)l•

°,,,••,,•,,*,••

THE NU3TI;ER OF H. ,t'Iu<

k_TrIflN THE Cl'ltR,t Nl"

ME \SL'REMFNT _F

G_TrLC_cA. MPA. ?.I('A

GMT[,C



VnL II _O_ITO_ AhO I/O PR_SB_

•o••,,.,.•,,,.,

i*•• ** .... OCPAC .... **

tAG • PLACE ZERC [N •
• • • BER_CA OC •

i,•*••,,,*o,•e,

...*,°*,°,..,*•

• • * .... O_,"U3 .... •
• CO•x CO'+d. +['+S. •

output _

-..... ..... _i_;_ ..... •

i
..•o•*...•i.•I.

• .... OOAGL .... •

• CONVERTzo/ "

IPSCA, MPA, MC A IP

TO BED

,•••*••*,•*,•••

£CNDENSE 8CO

•+,°•.o.•.•,o•+1

,o,,°•,•o°,••,,•

• .... COPaC .... •
• PACK 7 BITS

••••••,••,•o,.*

.•••,•°o••°,,••

.• .... OOMDQ ••

MODIFY I[OC'RS OF •

"<_.L -_ /_IP
SCA, MPA, MCA

CCNVERTS
A_GL_ TO ttRS,
MINS, $tC$ 1_

OCO

1*•*•,.,.*.+...

• " .... CtPaC .... PACKS COP++).

• PACK 7 biie • MI:,IS. OF

• " k , ,'%
• o•,*,.,.,•,,,, II SCA, ?,ip._,, MC A IP

'• COP_D. hRS. •

OUTPUT Of

• ODAGL

•*o°°..*•,,•..•

PACK7 BITSOF • * * •%U --_***'*•''•'''':

m_cA. +,U,A._ic,_if, • .IPscA. _IP.+,._tck . •................ PL.C_t_t+,,,s :

IN CONDENSED BCL) kip LT x DOll pQJoeogeici

• YES

"x ............................... "

x
..,*+,,,.,..,,,

THE NUMBER OF flOURS

%%ITHIN • .... O0PAC .... • PAC_ T*_E q,tS.

,'o * PACK lC ,I r_ • p_aI _F

IPscA, MI'A, MCA' [P " " A

IS CONI)ENS E D AND "" "•" *""" * °" "•" IPscA, M PA. MCA, '% Itj

STORED TEMPOIbgRILY

+ • " " .+_c :_t'C$_"_hk+'J •:
IPSCA, MPA, MCA, " x:BITIN FRONT :

• * .............. •OF CONDENSED °

/Dip GT / = 0 0 /,_

IPSCA, 3IPA, MCA [P

• YES

_x ...............................

H°•..*•o.,,o,,

• • PACK _ BITS OF

• ..... OOP_C .... _ /O
• PACK 9 BIT[, IPscA, 31PA,.NICA Tt

• ••1••11••11°1• AND A SIGN Bit

•••o,.,,•,.,,,o

.... UCPAC .... *"

• G0, GO, .J/G(+ •

• OISPL_ •

•**,o*•°°o•°°*.°•

• .... OOBCF .... •

• CONV. PERIGEE •

• ALT/O TU hCO *

k " • ,NO

• IPscA, 31PA. MCA,

/),[p LT

• YES

•*••,•*°°°°•*,°

• L_PUT

: [PscA, MPA, MCA IP

• TO (_+-\GL

.•••,,,,.,.°°_0vOS
•,...,.**•,,°°•

: __UT_ : ."'. ..'- ....+....... .'[
* .............. X.2 _- , •...x Ag* COND. C,3_CD •

• •I SCA, Mp.\, MC_° • C+J TPU;

"_IP •*" •*.o**,°°*.H•*

TO OOAGL

••°••*°*•,•°*•°°•

P_CK CO%D.• .... 00_AC .... ° PERIGEE

• P4C_ 15 _Ilb ALI.IO

••.*,*.o,.*,...

OOPCS
°°,.*.,*,*°,*,* , •

• • " • •'' • -YkS •o°*••• • • .... GCaGL .... ° ° • , .

.a;.x CC_V. T_ _gS, .x CO, G_BIT *x _Z •

• * * _I'+S, _'.C • • • , , °+++°
• * SEES * •,, • , ,°.°

• • ,_u :"'.
.......... x* _C *
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,,, : ............. :
• • • CC_v. y TC •
• AO ..X•OEGREES (FR_ M,

• • • IPORRE+_] ,•
• ,• •

H••*H•••,,I,,

*•*•••*•aa•,•*,

• i°m *• •, PACKS

oC0•X .... 00PAC .... • CONDENSED

• • ° PACK |2 _|IS • INCLINATION
• • • • ANGLE

• SET BED
•CCh_E_SIC_ ID_

• T_C PLACES •

• .... OOBCX .... •

•. C_PA_o,D ,O ."
a,••••HI*H.•l

• •• • J *

_A?••" .... COBCF .... :•
CD_V. tO BCO

,*••••,,,•••),,

• CCND. COBCF •

G_rPbt

• .... OOPAC .... •

PACKS L_ uirs

-• OF h p/_ •,•

••••••°••,••,•,

hA. %'ILL BE CONVEIITI'_D TO

-ONE DECIMAL PL>,CE IN OIIBIT
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REENTRY

• .... OOgo0 .... •
• CO_UE_SE bCU *

• .... C_PaC .... ••

• PACK 12 BItS *

e,•••,•••,•,,••

: ....o........:• CO_v. REV. •
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CAPA_ILITY/O

O o

t, EG° •

;c

.•••••••••''•••'t

• .... UOMUQ .... •
• CO'_UE_SE HCP •
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• • .... CC'P_C .... •• •" .... COPAC .... "•

• _ER_UCA REACY • 0 I_ BER_30A •
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t O
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o,••••_••,,°••• B'GE GO
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IPC, O

Lp NO GO

•.,••*°,••.••••
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IT{NS CF DAYS," CALLFD O_Y L,

• ELAPSe0 FR_• NOr DAY 0

,••.•,,*••.,,••

• • ,,•

• .... CC-D _..... •x CC•

.*.•,_•,.•.o,.•
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• ,. *°°°°''**''''°°. .,,*,***oo*°*°°°
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ERROR FOR
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e,I a I'm''''°''°°''• "'''•'''•••••''

• • • .... OOBCF .... •, I °°" °• .... COPAC .... e.

• AO " CONVERT V 10 • +B0•X PACK A ! BIT •
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BREVE
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95. OOAGL/OOTIM - TIME MEASURE TO BCD DEGREES CONVERSION

THESE PROGRAMS CONVERT ANGULAR (OOAGL} OR TIME

MEASURE (OOTIM) TO BCD DEGREES IOR HOURS), MINUTES,

AND SECONDS. (SEE FLOWCHART.)

INPUT

OOAGLIOOTIM USE THE OOBCFIOOBCX ROUTINE.

OOAGL/OOTIM CONSISTS OF -

A)

B)

INPUT TO

ANGLE-THE NUMBER TO BE CONVERTED, A, MUST BE

FLOATING/POINT RADTANS {0< A <_) AND LOCATED IN

THE MQ UPON ENTRANCE.

TIME-THE WORD TO BE CONVERTED MUST BE PLACED IN

THE ACCUMULATOR UPON ENTRANCE AND HAVE THE FOL-

LOWING FORMAT -

SECONDS IN THE DECREMENT

MINUTES IN THE ADDRESS

OUTPUT

A)

B)

C)

BCD SECONDS IN THE LOW-ORDER END OF OOSEC.

BCD MINUTES IN THE LOW-ORDER END OF OOMIN.

BCC DEGREES {OR HOURS) IN THE LOW-ORDER END OF

OOHRD.

USAGE -

A) CALLING SEQUENCE -

I) ANGULAR INPUT

ALPHA TSX

ALPHA + I

OOAGL,4

NORMAL RETURN
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B)

C)

2) TIME INPUT

•ALPHA TSX OOTIMt4

ALPHA + I NORMAL RETURN

STORAGE REQUIRED (NOT INCLUDING BCD) -

INSTRUCTICNS 26

ERASABLE STORAGE I

CONSTANTS 4

• TOTAL 31

TIMING -

40 TO 88 MACHINE CYCLES, NOT INCLUDING BCD.

355 TO 709 MACHINE CYCLES, INCLUDING BCD (4.26

MS TO 8.51 MS).
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96. OOBCF/OOBCX - BINARY CODED DECIMAL CONVERSION

THESE PROGRAMS CONVERT A POSITIVE-FIXED (OOBCX) OR

FLOATING-POINT NUMBER (OOBCF) TO ITS BCD EQUIVALENT,

INSERTING A BCD DECIMAL POINT IF DESIRED. (SEE FLOW-

CHART.)

INPUT

A) PLACE THE NUMBER TO'BE CONVERTED IN THE ACCU-

MULATOR IF IT IS IN FLOATING-POINT FORM. IF A

FIXED-POINT NUMBERv PLACE IT IN THE ACCUMULATOR

AND MQ SCALED B35.

B) NO NUMBER CAN BE CONVERTED INTO MORE THAN II

BCD DECIMAL DIGITS. IF A DECIMAL POINT IS TO BE

INSERTED, NO MORE THAN 10 DECIMAL DIGITS CAN

BE USED.

C) NO FLOATING-POINT NUMBER WHICH HAS A CHAR-

ACTERISTIC GREATER THAN (233) OCTAL CAN BE

CONVERTED WITH THIS SUBROUTINE.

D) ALL NUMBERS TO BE CONVERTED MUST BE POSITIVE.

OUTPUT

THE CONVERTED NUMBER APPEARS IN THE ACCUMULATOR AND

MQ AS FOLLOWS -

BITS 6 THROUGH 35 OF THE AC AND BITS 5, 1-35 OF

THE MQ CONTAIN THE BCD NUMBER AND DECIMAL POINT

WHEN DESIRED. BITS P, I THROUGH 5 OF THE

ACCUMULATOR WILL CONTAIN A BINARY NUMBER EQUAL

TO D + Z ÷ X WHERE X IS THE NUMBER OF DIGITS IN

THE INTEGRAL PORTION OF THE ANSWER I.E., THE

TOTAL NUMBER OF BCD CHARACTERS PACKED. IF D = X
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USAGE

= O, THEN THIS NUMBER WILL BE I+Z. (D AND Z ARE

DEFINED IN THE CALLING SEQUENCE.)

A} CALLING SEQUENCE -

FLOATING-POINT INPUT

ALPHA TSX OOBCF,4

ALPHA ÷ I PZE Z,,D

ALPHA + 2 NORMAL RETURN

FIXED-POINT INPUT

ALPHA TSX OOBCX,4

ALPHA + I PZE Z,ID

ALPHA + 2 NORMAL RETURN

WHERE D = THE NUMBER OF DECIMAL DIGITS TO THE

RIGHT OF THE DECIMAL POINT TO BE CON-

VERTED TO BCD. THE PROGRAM WILL ROUND

THE CONVERTED NUMBER TO D DECIMAL

PLACES.

Z = THE DECIMAL POINT INDICATOR

Z = I IF A BCD DECIMAL POINT IS TO BE

INSERTED IN THE ANSWER

Z = 0 IF NO DECIMAL POINT IS DESIRED.

B} STORAGE REQUIRED -

INSTRUCTIONS AND TABLES

ERASABLE STORAGE

CONSTANTS

TOTAL

C) TIMING -

105 TO 468 MACHINE CYCLES

(I.26 MSEC TO 5.62 MSEC)

I01

?

5

I13
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97. OOPAC - PACKING ROUTINE

OOPAC PACKS N NUMBER OF BITS (32 BITS PER WORD)

LOCATED IN THE ACCUMULATOR INTO A BLOCK OF SEQUENTIAL

WORDS. (SEE FLOWCHART.)

INPUT

THE BITS TO BE PACKED MUST BE PLACED IN THE LOH-

ORDER END OF THE ACCUMULATOR. THE NUMBER OF BITS, N, TO

BE PACKED ON ANY ONE PASS IS INDICATED IN THE CALLING

SEQUENCE AND MUST BE OF THE FOLLOWING MAGNITUDE -

_ N _ X WHERE X = 440 MINUS THE NUMBER OF BITS

ALREADY PACKED INTO THE OUTPUT BLOCK.

IF N EXCEEDS 35, THE LOGICAL ACCUMULATOR IS PACKEDt

AND THEREAFTER ZEROS ARE PACKED UNTIL N IS SATISFIED.

OUTPUT

AFTER 40 BITS ARE PACKED, THE PACKED BITS HILL

APPEAR IN THE 32 LOW-ORDER POSITIONS OF 14 SEQUENTIAL

WORDS STARTING AT LOCATION TMOLAB. THE BITS ARE PACKED

FROM THE LOW ORDER END TO THE HIGH ORDER END OF EACH

WORD AND FROM TMOLAB TO TMOLAB + 13. (ONLY 24 BITS WILL

BE PACKED INTO TMOLAB + 13).

TO INITIATE THE PACKING OF A NEW OUTPUT BLOCKt

LOCATICN PALIM MUST BE SET TO ZERO. THIS MUST BE CON-

TROLLED BY THE MAIN PROGRAM.

]
I

l

USAGE

A) CALLING. SEQUENCE -

ALPHA TSX OOPAC, 4

ALPHA + I PZE N

ALPHA + 2 RETURN
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B)

NOTE -

C}

• E,

WHERE N = NUMBER OF BITS TO BE PACKED.

STORAGE REQUIRED -

INSTRUCTIGNS AND TABLES 60

(INCLUDES 13 LOCATIONS FOR TMOLAB}

ERASABLE STORAGE I

TOTAL 61

TINING -

50 TO 76 MACHINE CYCLES

(600 MICROSECONDS TO 812 MICROSECONDS) CBASED ON

N_ 32)

I) XRI AND ADDRESS OF PAWCT ARE USED TO DETER-

MINE WHICH WORD OF TMOLAB ARE CURRENTLY

BEING PACKED.

2} DECREMENT OF PABCT IS USED TO DETERMINE THE

NUMBER OF BITS ALREADY PACKED IN THE LAST

TMOLAB WORD. XR2 CONTAINS EITHER THE NUMBER

OF BITS ALREADY PACKED OR {MOST OF THE TIME}

THE NUMBER OF BITS TO BE PACKED.

3} XR4 AND PATCT'S DECREMENT CONTAIN THE TOTAL

NUMBER OF BITS PACKED THUS FAR.

451



•,,,,oo,o,°,,,o

E_TER

••+l.•,o.°,*.,•

I

• " ° • : ............. :

• "*• • _'8_E l+.a'_ +*3. +ES

• BO,X _IIS ALREady • .............. X°I++E L_Sr .L:<t+"

"" • • I'+ r,+ + _t+ •

_o

:,•1•.•.,,.,,•:

: SAVE xm! •
• PA_CI PIC_ bP•

• E_T_Y _+EXT T°
••,o,••••oo°*,*

FIRST PASS , ........

:•-••••,,,°,••_

IN CECRo CF
PATCT _Nn

P_BCT
*.**+*....•.•••

:•..•..•.••..°

i PLACETERMINallY3
rRA:+SFER

,,,•.•,,o,,,,,,

:X .................

+ •SAVE xR2 AND•

••H••,.o°o•o..

:••,•,.••.,•••:

• _P_ATE NC. GF"

• BII$ ST(;REO •

"I'_ T_E TMOLA_*

•.*.°,,o,,•.•,*

: ............. : : ............. :

i ............. i S....... !BITS STC_ED • HIC-T _t_J.
I_US ra_ * WORI, l'_tt,

1•°1111•,,•.o°; • T_IJLA_ •

:x ............................... :

x

IIIIIIllllltlli It :111111111_''1_

• •C_•..x° _F t_lT% LEFT•
• RX'$ • • • • (;VE_ I + xK_ •

• •••,,...•,,o,, :•••°•••••'+*•:

EXIT : : _ILL _P -U_C"
BET*+; P_C_tb,

• C(J_RE'+ILY •

: ............. : .. : ............. :
: x_l rc _ICK • •uP wD _F : •C6...X: _ICHT ',(;J. •

• TPCLAd PaCKE_• • • • WE_RC _

: .... I_ 'oR2°,.: *• , ..............

: ............. . . • . .,++ • ............. ;
• +._C _IT$ IC • • LESS rF+X'; _Z " • O_C_. '_t:. )_-
• BE P_CmEO IC• BITS Lr+'l • ............. x. clrs T+J ,_ •

,,,*,,,*,o,,••. • • • • •,,,,,,,,...+,.

P.(;

• " " .Y_s ... : ............. : : ............. ,

• , "" i i• IS TH[ }_L+ u _,T •X C_. -+ LEFI_IT_ _)J ,_ILtll. °>_EXT•}2r_lTS_'u_3b_'fl; :;F.pE°

• . .-. : .............. :._._._._._,,+,, •
P+C

•*.••,,°•..,°.•

• "•* :P=CK lS+C TPE: ,''*,

• _+°•.x• TABLE T.+r ....( H3°

:•''°''°'•''''; ,,.

• C+FLRE+E,I x_<l*...x Ag.
•+Y I • •

• ..o

,.,,.°,.,,,,,•.

:'•°''•••'''••: ,°,

•,.o,..•,•++,+.



VCL II MONITOR AND IlO PROGRAMS

98. O00SC - SCALING SUBROUTINE

OOOSC CHECKS THAT THE QUANTITIES IN TMORRE TO BE

SCALED ARE WITHIN BOUNDS. THESE QUANTITIES ARE THEN

SCALED AND PACKED INTO TMOLAB, EACH QUANTITY OCCUPYING

I0 BITS. (SEE FLOWCHART.}

INPUT

THE CALLING SEQUENCE DESCRIBING THE BASE ADDRESS OF

THE BLCCK TO BE SCALED, THE LENGTH OF THE BLCCK, AND THE

SCALE FACTORS AND BOUNDING VALUES TO BE USED.

OUTPUT

FOR EACH QUANTITY, TEN BITS OF SCALED INFORMATION

IN TMOLAB.

METHOD

EACH QUANTITY IS CHECKED AGAINST THE ENTRIES IN

TRAIN AND TRMAX CORRESPONDING TO THE SCALE FACTORS

DESIRED. IF THE QUANTITY IS TOO LARGE, A MAXIMUM IO-BIT

VALUE IS PACKED. IF THE QUANTITY IS TOO SMALL, TEN ZERO

BITS ARE PACKED. IF THE VALUE IS WITHIN BOUNDS, THEN THE

QUANTITY IS SCALED AND PACKED INTO TEN BITS.

USAGE

A) CALLING SEQUENCE -

TSX OOOSC

P At T, D

RETURN
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T = NUMBEROF CONSECUTIVETMORREENTRIES TO BE
SCALED.

A : INITItL ADDRESSRELATIVE TO TMORREOF BLOCK
IN TMCRRETO BE SCALED.

D : INITIAL ADDRESSRELATIVE ,,'SCL, TRMIN,

TRMAX OF SCALING FACTORS AND 80UNDING VALUES

IF P IS NEGATIVE, COMPARE WITH 2_ . OTHERWISE, SKIP THE

COMPARISON.

B) STORAGE REQUIRED -

117 CELLS

C) NOTE -

I) THE COMPLEMENT OF THE DECREMENT OF THE

.. CALLING SEQUENCE WORD IS Pt _C_:D IN XRI, AND

IS USED TO PICK UP IHE [i. .._ BE SCALED.

2) THE. COMPLEMENT OF THE ADDRESS OF THE CALLING

SEQUENCE WORD IS PLACED IN XR2. IT IS USED

TO PICK UP THE BOUNDING AND SCALE VALUES.

3) THE TAG OF THE CALLING SEQUENCE WORD IS

PLACED IN XR3, IT DETERMINES THE NUMBER OF

CONSECUTIVE WORDS TO BE PICKED UP.

4) THE SIGN OF THE CALLING SEQUENCE DETERMINES

WHETHER A COMPARISON KITH _ WILL BE MADE

OR NOT.
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99. O00TI - TIME CONVERSION PROGRAM

O00TI CONVERTS TIME TO BOO RECCRDS, MINUTES AND

HOURS USING OOBCX. THESE ARE CONDENSED BY OOMDQ. SEVEN

BITS OF THE MODIFIED MINUTES AND SECONDS ARE PACKED USING

OOPAC, AND THE NUMBER OF BITS OF THE MODIFIED BCD HOURS

SPECIFIED IN THE CALLING SEQUENCE IS PACKED AGAIN USING

OOPAC. (SEE FLOWCHART.)

INPUT

A.

B.

FIRST WCRD OF CALLING SEQUENCE GIVES THE LOCA-

TION OF TIME TO BE CONVERTED.

SECOND WORD OF CALLING SEQUENCE GIvEs THE NUMBER

OF BITS OF HOURS TO BE PACKED.

OUTPUT

7 BITS OF CONDENSED SECONDS ARE PACKED INTO TMOLAB.

7 BITS OF CONDENSED MINUTES ARE PACKED INTO TMOLAB.

THE RECUIREC NUMBER OF BITS FROM THE HOUR MEASURE

ARE PACKED INTO TMOLAB.

METHOD

O00TI USES GOBCD, OOMDQ, OOPAC REPEATEDLY TO CONVERT

TO BCD, CONDENSE, AND PACK.
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USAGE

A.

B}

TSX O00TI, 4

PZE A

PZ,E N

RETURN

A = LOCATION OF TIME TO BE CO;,..._,_.!.

N = NUMBER OF HOUR BITS TO BE PACKED.

STORAGE REQUIRED -

49 CELLS
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I00. OOMCQ - BCD TO MODIFIED BCD CHARACTERS

OOMDQ CONVERTS SIX BCD CHARACTERS TO SIX MODIFIED

BCD CHARACTERS. (SEE FLOWCIIART.)

INPUT

THE 6-CHARACTER BCD NUMBER IN THE MQ.

I

OUTPUT

THE NUMBER CONVERTED INTO SIX CONDENSED CHARACTERS

IN CONVERTED BCD FORMAT RIGHT ADJUSTED IN THE AC.

METHOD

EVERY DECIMAL DIGIT {0-9) MAY BE REPRESENTED BY FOUR

BINARY BITS. THIS MAY BE DONE BY CCNVERTING EACH DIGIT

TO ITS BCD REPRESENTATION AND TRUNCATING THE TWO LEADING

BITS (ALWAYS ZERO FOR DIGITS).

THE NUMBER CONSISTING OF SiX BCD CHARACTERS IS

PLACED IN THE MQ. THE TWO FORMAT BITS OF EACH BCD CHAR-

ACTER ARE REMOVEC AND THE REMAINING FOUR BITS ARE

INJECTED INTO THE LOW-ORDER END OF THE AC. THUS. THE

6-CHARACTER (36 BIT) BCD NUMBER IS CONVERTED TO A 2k-BIT

REPRESENTATIGN_ RIGHT ADJUSTED IN THE AC.

USAGE

A,

B.

CALLING SEQUENCE -

TSX OOMDQI4

RETURN

STORAGE RECUIRED -

15 CELLS

+

!

i
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EXAMPLES

IN THE MQ, THE NUMBER 987654 WILL APPEAR AS -

001001 001000 000111 000110 000101 000100

THIS WILL BE CONVERTED TO

I001 I000 0111 0110 OlOI 0100

IN THE AC BY OMITTING THE UNDERLINED BITS.
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I01. PCUPD - SUBROUTINE TO ADDRESS A DCS MESSAGE

(SEE FLOWCHART.)

INPUT I

THE INPUT T_ PCUPD CONSISTS OF A THREE WORD TABLE

SUPPLIED BY MYOPCC. THE ADDRESS OF THE FIRST WORD IS

CONTAINED IN XR4.

TABLE+O CONTAINS THE DELETE WORD OF THE PCC

ENTRY KEYS,

TABLE+I CONTAINS THE INSERT WORD OF THE PCC

ENTRY KEYS.

TABLE+2 CONTAINS THE TIME TRAP REQUESTED A

READING OF THE PCC ENTRY KEYS.

THE WORD CONTAINED IN TABLE + 0 IS ALSO CONTAINED IN

THE SENSE INDICATORS ON ENTRY TO PCUPDo

MNPDCS CONTAINING THE ADDRESS OF A SIX WORD BLOCK.

CONTENTS OF THE BLOCK ARE AS FOLLOWS -

BLOCK+O

OUTPUT

THE OUTPUT OF PCUPD CONSISTS OF A QUEUE WORD TO

THE

BLOCK+I

BLOCK+2

BLOCK+3

BLOCK+4

BLOCK+5

DECREMENT CONTAINS A 2

ADDRESS CONTAINS T I

ADDRESS CONTAINS T 2

ADDRESS CONTAINS T 8

ADDRESS CONTAINS T4

CONTAINS CGMTS IN HALF-SECONDS, FIXED-

POINT, RIGHT-JUSTIFIED.

DECREMENT CONTAINS S1

ADDRESS CONTAINS S 2
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WHERE T i , T2_ T8, T4 ARE THE TYPES OF IELETYPE MESSAGES

{I THROUGH 5) TO BE ACDRESSED. ANY NUMBER FROM ONE TO

FOUR DIFFERENT TYPE MESSAGES MAY BE ADDRESSED FROM THE

SAME PCC REQUEST.

TYPE i IS ORBIT NAVIGATION

TYPE 2 IS MANUAL PRE-RETRO

TYPE 3 IS AUTOMATIC PRE-RETRO

TYPE 4 IS MANEUVER

TYPE 5 IS RENDEZVOUS

S 1 _S THE PRIMARY SITE NUMBER, AND S2 IS THE BACKUP SITE

NUMBER.

BDA : I

CYI = 2

CRO : 3

CSQ = 4

GYM = 5

HAW : 6

CNV = ?

RKV = 8

TEX : 9

NO BACKUP SITE IS REQUIRED, BUT THERE MUST BE A PRIMARY

SITE.

BLOCK+4 IS NOT CCMPUTED AT THE TIME OF THIS _,RITING, AND

NO ATTEMPT TO DO SO IS FORESEEABLE IN T: NEAR FUTURE.

METHOD

MYKEYS EXAMINES THE DELETE _ORD {TABLE+Q) OF THE PCC

ENTRY KEYS AND TRANSFERS TO PCUPD WHEN THE CODE BIT IS ON

{KEY 36)o PCUPD T_EN EXAMINES THE DELETE WORD FOR OTHER

CODE BITS. IF ANY ARE ON, MYMESS IS _UEUED TO INDICATE

AN ERROR IN THE CODE KEYS. THE DELETE WORD IS THEN EXAM-

INEC FOR A BACKUP SITE KEY. IF NONE IS FOUND, THE
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ADDRESS OF BLOCK+5 IS SET TO ZERO. IF THERE IS A BACKUP

SITE KEY ON, THE CORRESPONDING SITE NUMBER IS STORED IN

THE ADDRESS OF BLOCK+5. IF MORE THAN ONE BACKUP SITE IS

ENTERED, MYNESS IS QUEUED TO INDICATE AN ERRJR IN THE

ENTRY KEYS. NEXT, THE DELETE WORD IS AG_!H EXAMINED FOR

TYPES TO BE ADDRESSED. AT LEAST ONE _ I_UST BE ON AND

AS MANY AS FOUR NAY BE ON PER INTERRUPT. AS THESE KEYS

ARE FOUND, THE TYPE NUMBERS THEY REPRESENT ARE STORED

SEQUENTIALLY IN THE ADQRESSES OF BLOCK+O TO BLOCK+3. IF

NONE WAS ENTERED, OR IF MORE.THAN FOUR WERE ENTERED, OR

IF ANY OTHER KEYS IN THE DELETE WORD OTHFR THAN TYPE

KEYS, BACKUP SITE KEY, AND CODE KEYS __ ON, MYMESS IS

QUEUED FOR THE ERROR MESSAGE CONCERNING THE ENTRY KEYS.

THE INSERT WORD IS EXAMINED NEXT FO_ THE PRIMARY SITE,

WHICH WHEN FOUND IS STORED IN THE DECREMENT OF BLOCK+5.

IF NCNE IS ENTERED OR IF MORE THAN CNE IS ENTERED, OR IF

ANY OTHER KEYS OTHER THAN THOSE USED FOR PRIMARY SITE

SELECTION ARE ON, PYMESS IS QUEUED FOR THE ERROR MESSAGE.

ON ALL ERROR KEY SETTINGs, EXIT IS MADE It_HEDIATELY TO

MOPRIO AFTER QUEUEING THE ERROR MESSAG iTHOUT QUEUEING

MNPDCS. IF NO ERRORS HAVE BEEN FOUND, MNPDCS IS THEN

QUEUED WITH THE ACDRESS OF THE SlX-_ORD DATA TABLE. THE

QUEUE _ORD IS DCSBA. MYMESS IS ALSO QUEUED WITH THE SAME

INFORMATION IN A DIFFERENT FORMAT FOR ON-LINE VERIFICA-

TION OF THE INSERTED QUANTITIES.

THE SITE KEY CESIGNATION IS AS FOLLOWS FOR THE PCC

ENTRY KEYS -

KEY 20 - BOA

KEY 21 - CYI

KEY 22 -- CRC

KEY 23 - CS_
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KEY 24 - GYM

KEY 25 - HAW

KEY 26 - CNV

KEY 27 - RKV

KEY 28 - TEX

THE SAME KEY IS USED FOR THE PRIMARY AND BACKUP SITE

SELECTICN. IN THE INSERT POSITION, IT IS INTERPRETED AS A

PRIMARY SITE, IN THE DELETE POSITICN AS A BACKUP SITE.

THE TYPE KEY DESIG_ATION IS AS _OR THE PCC

ENTRY KEYS (IN 1HE DELETE POSITION)

KEY 1 - TYPE 1

KEY 2 - TYPE 2

KEY 3 - TYPE 3

KEY 4 - TYPE 4

KEY 5 - TYPE 5

(ORBIT NAVIGATION)

IMANUAL PRE-RETRO)

(AUTOMATIC PRE-RETRO)

(MANEUVER}

IRENDEZVOUS}

USAGE

A) MACROS -

QENBA, _ENBZ,

_UEUE, TRNOF

B} STORAGE REGUIRED -

A CORE - 26 CELLS

B CORE - 164 CELLS

C} TIMING -

MINIMUM - .018 MS.

MAXIMUM - .327 MS.

D) PCC CODE KEYS -

OOCO01 - IN DELETE POSITION

31 36
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E)

NOTE -

PCC ENTRY KEYS -

ONE KEY BETWEEN KEYS 20-28 INCLUSIVE

IN THE INSERT POSITION FOR THE PRIMARY

SITE, ONE K_Y IN THE DELETE POSITION

THE SAME AS ABOVE FCI TilE BACKUP SITE

{NOT REQUIRED), AT LEAST ONE AND AS

MANY AS FOUR KEYS BETWEEN 1-5 INCLU-

SIVE FOR THE TYPE MESSAGE TO BE

ADDRESSED,

THE PCC IS NOT CURRENTLY USED FOR ADDRESSING DCS

TELETYPE MESSAGES SINCE NO PROGRAM IS CURRENTLY

IN THE SYSTEM TO COMPUTE CGMTS, THE MANUAL

INSERTIGN ASR'S ARE USED FOR ......!;C_,ESSING DCS

MESSAGES.
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I02. PCTRN - SUBROUTINE TO TRANSMIT A DCS MESSAGE

PCTRN IS A MONITOR SUBROUTI TO INITIATE TRANS-

MISSION OF A DCS TELETYPE MESSAG _LOWCHART.)

INPUT

THE INPUT TC PCTRN IS A THREE WORD TABLE SUPPLIED BY

MYOPCC. THE ADDRESS OF:THE FIRST WORD IS CONTAINED IN

XR4.

THE CONTENTS OF THE TABLE ARE AS FOLLOWS -

TABLE + 0 CCNTAINS THE DE!-_TE WORD OF THE PCC

ENTRY KEYS.

TABLE + I CCNTAINS THE l),J y OF THE PCC

ENTRY KEYS.

TABLE + 2 CCNTAINS THE Tl)l_ THE TRAP REQUESTED A

READING OF THE PCC ENTRY KEYS. PCTRN

DOES NOT MAKE USE OF THIS WORD.

THE WORD CONTAINED IN TABLE + 0 IS ALSO CONTAINED

BY THE SENSE INDICATORS ON ENTRY TO PCTRN.

OUTPUT

THE CUTPUT CF PCTRN CONSISI A QUEUE WORD TO

_NTDCS, CCNTAINING THE ACDRESS Of !_ WORD WHICH HAS

THE DCS REQUEST NUMBER (3) IN THE GECREMENT AND THE TYPE

NUMBER TO BE TRANSMITTED IN THE ADDRESS (It2t3,4 OF 5).

QUEIL, QUE2L_ QUE3Lt QUE4Lt OR QUESL IS THE QUEUE WORD

DEPENDING ON THE TYPE TO BE TRANSMITTED. ALSO ONE OF THE

FOLLOWING CELLS SRARI, TRAR2, TRA_ TRAR4, OR TRAR5 WILL

CONTAIN A QUEUE WORD FOR MYMESS D I _}[NG ON THE TYPE TO

BE TRANSNITTED.
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METHOD

MYKEYS EXAMINES THE DELETE WOKD (TABLE + O) AND

TRANSFERS TC PCTRN WHEN THE CODE BIT KEY IS ON (KEY 35).

PCTRN THEN EXAMINES THE DELETE WORD FOR OTHER CODE BITS,

IF ANY ARE FOUNDt MYMESS IS QUEUED TO I! IATE AN ERROR

IN THE PCC CODE KEY SETTING. IF NO OTH_ CODE BITS ARE

FOUND, THE INSERT WORD (TABLE + I) IS EXAMINED FOR ZERO.

IF IT IS NON-ZERC, AGAIN MYMESS IS QUEUED TO INDICATE AN

ERROR IN THE KEY SETTING. IF IT IS ZERO, ENTRY KEYS I

THRU 5 OF THE DELETE WORD (TABLE + O) ARE EXAMINED TO

DETERMINE WHICH TYPE DCS MESSAGE IS DESIRED TO BE

TRANSMITTED. THE FORMAT IS AS FOLLOWS -

KEY I - TYPE I (ORBIT NAVlGAT!O_4)

KEY 2 - TYPE 2 (MANUAL PRE-}_- :.))

KEY 3 - TYPE 3 (AUTOMATIC PRE-RETRO)

KEY 4 - TYPE 4 (MANEUVER)

KEY 5 - TYPE 5 (RENDEZVOUS)

ONLY ONE TYPE OF MESSAGE MAY BE Rr_'!ESTED PER

INTERRUPT. IF MORE THAN ONE IS REQUESIEG OR IF ANY OTHER

ENTRY KEYS ARE ENTERED, MYMESS IS QLEUED TO INDICATE AN

ERROR IN THEENTRY KEYS. ON ALL ERROR KEY SETTINGS, EXIT

IS MADE TO MOPRIO WITHOUT QUEUING MNTDCS. OTHERWISE,

MNTDCS IS QUEUED, THEN EXIT IS MADE TO MOPRIO.

USAGE

A}

B)

MACROS -

_ENBA, CENBZ, QUEUE,

STORAGE REQUIRED -

A CORE - 18 CELLS

B CORE - 105 CELLS

RNOF
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C) TIMING -

MINIMUM .094 MS. {INC. MACROS)

MAXIMUM 2.34 MS. (INC. MACROS)

D) CODE KEYS -

000010 IN DELETE WORD OF PCC " ;_Y KEYS

3I - 36 (KEY 35)

E) ENTRY KEYS -

KEY 1,2_3,4 OR 5 IN DELETE WORD OF PCC ENTRY

KEYS
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103. CCNTROL DURING PHASE CHANGE AND RESTART

THE GEMINI CRBITAL MISSION PKc_£FEDS FROM PRELAUNCH

TO IMPACT VIA THE LAUNCH, HOLI], O; REENTRY PHASES.

DURING LAUNCH, EXCEPTIONS TO THE !..... _,NCb MAY INVOLVE A

LOW ABCRT (BEFORE ABORT MODE CHANG[-OVER, AM3) OR A HIGH

ABORT (AFTER ABORT MODE CHANGEOVE r). AND GO/NO-GO COMPU-

TATIONS). GNCE INSERT_ION HAS BEEN ATTAINED, THERE IS NO

EXCEPTION TO THE SEQUENCE, I.E., ORBIT YIELDS ONLY TO

REENTRY. DURING TI_E ORBIT AND REENTRY PHASES, SITUATIONS

MAY ARISE DUE TO ERROR IN COMPUTATTCNS OR MECHANICAL

MALFUNCTION WHICH REQUIRE A RESTA -T T!!E GEMINI REAL

TIME SYSTEM.

CONTROL DURING PRELAUNCH

BEFORE LOADING THE GEMINI REAL TIME SYSTEM FOR AN

ACTUAL MISSION, FINAL MODIFICATIONS ARE MADE TO THE PRO-

GRAM. THE SYSTEM TAPE IS WRITTEN IN ABSOLUTE BINARY

WITH SPECIAL ERROR CORRECTING CODESy AND THE PROGRAM IS

PRECEDED BY A SELF-LOADING SEQUENCE.

THE FINAL MODIFICATIONS TO TH _ PROGRAM ARE INCOR-

PORATED BY MXMODS, AN EXTERNAL PR_ _41CH PROVIDES THE

CAPABILITIES FOR MODIFYING A SQUOZ [APE. THE OUTPUT

OF THIS PROGRAM IS A MODIFICATION TAPE WHICH SERVES AS

INPUT TO SOS MODIFY AND LOAD PASS. SOS THEN EDITS

THE DATA AND WRITES IT ONTO THE DISK. MXSTWI READS THE

DATA FROM THE DISK TO PRODUCE A SELF-LOADING FILE AS THE

FIRST FILE OF THE GEMINI SYSTEM TAPE. IT THEN WRITES THE

REMAINDER OF THE GEMINI SYSTEM TAPi 71TH ERROR CORRECTION

CODES USING THE MSWECC SUBROUTINE. IH2 SELF-LOADING

TAPE IS NGW PLACED ON TAPE UNIT A1. WHEN THE LOAD TAPE
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BUTTON IS PRESSEDt THE SELF-LOADING SEQUENCE BRINGS IN

THE FIRST FILE CCNTAINING THE LOADING PROGRAM, MXLOAD.

THIS PROGRAM READS IN THE NEXT FILE ON THE TAPE, RECORD

BY RECORD, KITH THE MSLOAD SUBROUTINE. MSLOAD REMOVES

THE ERROR CORRECTION CODES USING THE MSRECC SUBROUTINE

AND STORES THE RECORD IN TIIE PROPER LOCAi_ON IN CORE

STORAGE.

WHEN THE GEMINI SYSTEM TAPE HAS BEEN READ SUCCESS-

FULLY INTO THE IBM 7094 CORE STORAGE, INITIALIZATION OF

THE GEMINI REAL TIME SYSTEM BEGINS. WHILE WAITING FOR

THE GMT BASE TIME TO BE ENTERED (DCNE ON THE FIRST WWV

MINUTE SIGNAL RECEIVED BY THE COMPUTER}, MYINIT TURNS ON

THE B INDICATOR FOR THE STATION CHARACTERISTICS TAPE

PROCESSOR_ MYSCRC AND, THEN BY USE CF THf QTSX MACRO,

SUPPRESSES ITSELF UNTIL THE STATION CHARACTERISTICS TAPE

HAS BEEN READ.

WHEN THE LAST STATION CHARACTERISTICS BLOCK HAS

BEEN READ, MYSCRD UNSUPPRESSES MYINIT TO ALLOW INITI-

ALIZATION OF THE GEMINI SYSTEM TO BE COMPLETED. MOPRIO

RETURNS CONTROL TO MYINIT WHICH EXAMINES TMSTCH TO

DETERMINE WHETHER MYSCRD SUCCESSFULLY READ THE STATION

CHARACTERISTICS TAPE. IF TMSTCH IS ZERO, MYSCRD HAS

ALREADY QUEUED AN CN-LINE MESSAGE INDICATING THAT THE

STATION CHARACTERISTICS TAPE HAS BEEN READ SUCCESSFULLY

AND MYINIT CONTINUES THE INITIALIZATION PROCESS. IF

TMSTCH IS NON-ZERO, MYINIT QUEUES AN ON-LINE MESSAGE

GIVING THE USER THE OPTION OF EITHER CONTINUING OR

RELOADING THE SYSTEM. IF THE FORMER IS CHOSEN, INITIA-

LIZATION PROCEEDS FROM THAT POINT, IF THE LATTER, THE

INITIALIZATION PROCESS BEGINS AGAIN.
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104. MYDUMP - MONITOR ROUTINE TO DUMP 'A' CORE ON TAPE AT

LAUNCH/ORBIT INTERFACE

SEE FLOWCHART.

I

INPUT

THE INPUT TO MYDUMP CONSISTS OF LOCATIONS 0-777_7

OCTAL OF A-CORE.

OUTPUT

THE OUTPUT GF MYDUMP IS WRITTEN IN BINARY ON TAPE A3

AND CONTAINS ALL OF A-CORE AS ONE RECORD.

METHOD

MCDUMP IS SET NON-ZERO IN THE SUFFIX OF CCMAIN. THE

B BIT IS TURNED CN FOR NYDUMP AND TkE G BIT IS TURNED ON

FOR ITSELF (CCMAIN). CCMAIN THEN LOOPS ON A ZERO TEST OF

MCDUMP. THE FIRST TRAP OF ANY KIND TAKES CONTROL FROM

CCMAIN. SINCE CCMAIN IS SUPPRESSED IT CANNOT BE REENTERED

UNTIL MYDUMP AND MTDUMP HAVE COMPLETED PROCESSING. WHEN

MOPRIO GIVES CONTROL TO MYDUMP, THE CHANNEL A TRAP

LOCATION {LOC 13 OCTAL) IS SET UP WITH A TRAP TRANSFER

TO MTDUMP. ALL OTHER CHANNEL A USERS ARE SUPPRESSED

(MYRCAL, MYMESS, AND MYCLUP) AND THE I/O COMMAND IS

INITIATED. AT THE COMPLETION OF THE DATA TRANSFER TO

TAPE, AN A CHANNEL TRAP RESULTS AND TRANSFERS TO MTDUMP.

i

i
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USAGE

A) A-CORE STORAGE -

20 CELLS {I'.ICLUDING MACROS)

B) TI_ING -

.028 MS

C) MACROS -

TRNON

TRNOF

SEE MXDUI4P FOR PROCESSING TI4E A3 TAPE,
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105. MTDUMP - TRAP PROCESSOR FOR MYDUMP

MTDUMP GETS CON.TROL AFTER MYDUMP HAS COMPLETED THE

WRITING OF CORE CNTO A-3. (SEE FLG_CHART.)

INPUT

NCNE

OUTPUT

MCDUMP IS SET TO O.

METHCD

MTDUMP IS ENTERED WHEN THE CHANNEL COMPLETES THE I/O

CORPAND GIVEN IN MYDUMP AND DISCONNECTS, CAUSING A

CHANNEL TRAP. MCDUMP IS SET TO ZERO TO INDICATE TO

CCHAIN THAT THE I/0 HAS BEEN COMPLETED. MTDU_P THEN TURNS

OFF THE G FOR CC_AIN SO IT MAY BE REENTEi:_D AND UNSUP-

PRESSES THE OTHER CHANNEL OF USERSt NAMELY - MYRCAL,

MYMESSt AND MYCLUP.

USAGE

A)

B)

C}

STGRAGE -

A CORE

MACROS -

TRNOF

TIMING -

13 MILLISECONDS
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106. MSWECC - MONITOR SUBROUTINE TO WRITE ERROR

CORRECTION CODES

MSWECC INSERTS ERROR CORRECTION WORDS TNTO A DATA

RECORD. (SEE FLOWCHART.)

INPUT

A I-WORD CALLING SEQUENCE ARRANGED AS FOLLOWS -

ADDRESS - ADDRESS OF _ CONTINUOUS BLOCK OF DATA

INTO WHICH ERROR CORRECTION WORDS ARE

TO BE INSERTED.

DECREMENT - BLOCK LENGTH

OUTPUT

LET K BE THE LEAST INTEGER SUCH THAT 2 K - K> N+I

WHERE N IS THE BLOCK LENGTH. THE OUTPUT IS -

I) AN EXPANDED CONTINUOUS BLOCK OF N+K+2 WORDS

STARTING AT THE SANE ADDRESS, WITH THE K+2 CHECK

WORDS INTERSPERSED WITHIN THE RECORD.

2) THE NUMBER N+K+2 IN THE ADDRESS OF THE ACCUMU-

LATOR.

METHOD

LET A BE THE INITIAL BLOCK ADDRESS

N BE THE RECORD LENGTH (NUMBER OF DATA WORDS).

IF AtB ARE INTEGERS, LET (A/B) BE THE LEAST INTEGER

< A/B.

THE DATA BLOCK MAY CONTAIN NO MORE THAN 502 WORDS.

THE ADD AND CARRY LOGICAL SUM OF THE N DATA WORDS WITH A

WORD CONTAINING THE CONSTANT I IS THEN APPENDAGED TO THE

RECORD (PLACED IN ADDRESS A+N).
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IF K IS THE MINIMAL INTEGER SUCH THAT 2K>N+K+I,

THE RECORD OF N÷I WORDS DEVELOPED A_OVE IS EXPANDED INTO

A RECORD OF N+K_I WORDS BY INSERTING K ZERO WORDS AT

LOCATIONS A-I+2 L=0t I, 2t...tK-I.

THESE K ZERO WORDS ARE REPLACED BY K HAMMING WORDS

AS FOLLOWS -

I)

2}

THE HAMMING WORD AT A IS THE EXCLUS[ :

EOCATIONS A+2L, WHERE

L=I,2,..., N+14K
" 2

THE HAMMING WORDS AT A-ie2L<O<L K-I ARE COMPUTED
i

AS FOLLOWS -

IHE ith HAMMING WORD IS THE EXCLUSIVE OR OF ALL

THE WORDS IN LOCATIONS A-I+(2L+I)2

L--O,I,..., N+K+I-2i-1

2 i

IF L=O J:It2,...t 2 i-I -I

I F 0 L N+K+I-2 i-1

2 i

IF L= N+K+I_2 i-1

2 i

i-1
+ J t WHERE

J=OtIt2t...,2 " _ -I

J=O, It...,N+K+I- N+K+I_2 i-1 + 2 i-1

2 i

THE N+I+K RESULTING WORDS ARE THEN EXCLL:5_VELY ORED

TOGETHER, AND THE SUM IS PLACED IN A+N+I+K. OUR DRIGINAL

RECORD OF N WORDS HAS BEEN EXPANDED TO A RECORD OF

N+I+K+I = N+K+2 WORDS.

NOIE THAT CORRECTING AN ENCODED RECORD *ONE AS

FOLLOWS -

IF THE Vth BIT OF THE Ith ,jth AND K th E .JSIVE OR

SUMS OF THE HAMMING WORD WITH THE WORDS COMPi{ISING IT
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IS NON-ZERO, THEN THE Vth BIT OF THE DATA WORD AT

A'I+2 i-! +2 J-I +2K-1 IS IN ERROR AND SHOULD BE INVERTED.

USAGE

A) CALLING SEQUENCE -

TSX MSWECC,4

BLOCK ADDRESS,,BLOCK LENGTH

RETURN

B) STORAGE REQUIRED -

213 LOCATIONS

C) TIME REQUIRED -

|I.I+.IIN} MILLISECONDS

D) SYMBOLS USED IN THE FLOW CHART -

•" A INITIAL ADDRESS OF BLOCK

N NUMBER OF DATA WORDS

K MINIMAL INTEGER 2K>N+K+I, NUMBER OF

HAMMING WORDS.

i CONTENTS OF AQR+3 AT PLACES USED IN FLOW

CHART

N+I+K/21
Qi

INTERNAL STORAGE USAGE

THE CELL GENERALLY CONTAINS

AQK A

AQK+I N+I

AQK+2 K

.AQK÷3 K-l,i

AQK+4 2K-I 2i-1 i
, ,Qi/2

48i
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AQK+5 2K-2 2i-2 i-1

AQK+6 N+I+K

AQK÷7 2 i

AQK÷8 Qi

482
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I07. MSRECC - MONITOR SUBROUTINE TO READ ERROR CORRECTION

CODES

MSRECC CHECKS AND IF NECESSARY, ATTEHPTS TO CORRECT

RECORDS INTO WHICH MSWECC HAS INSERTED ERROR CORRECTION

WORDS. IF THE RECORD IS CORRECT OR HAS BEEN CORRECTED,

THE CHECK WORDS ARE REMOVED SO THE ORIGINAL RECORD IS

REPRODUCED. (SEE FLOWCHART}

INPUT

A 1-WORD CALLING SEQUENCE ARRANGED AS FOLLOWS -

ADDRESS - INITIAL {LOWEST) ADDRESS OF A CONTINUOUS

BLOCK OF DATA INTO WHIC_i ERROR COR-

RECTION WORDS HAVE BEEN INSERTED BY

MSWECC.

DECREMENT - THE NUMBER OF DATA WORDS IN THE RECORD.

OUTPUT

A)

B)

C)

COMMUNICATION CELL -

MCRECC NUMBER OF ERRORS THAT HAVE

OCCURRED

INPUT RECORD SIZE IN THE ACORESS OF AC.

THE CORRECTED RECORD WITH HANHING WORDS REMOVEO_

STARTING AT THE SAME LOCATION AS THE INPUT

RECORD.

METHOD

LET A BE THE INITIAL BLOCK LOCATION.

LET N BE THE NUHBER OF DATA _ORDS.

LET K BE THE NUMBER OF HAMMING CHECK WORDS INSERTED.

THE INPUT RECORD SIZE IS N+I+K÷I |CHECK NSWECC}.
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MSRECC CHECKS THE RECORD BY EXCLUSIVELY ORING EACH

HAMMING WORD WITH THE DATA WORDS USED TO COMPUTE IT. IF

ANY OF THESE SUMS ARE NON-ZERO, THE RECORD IS EXAblINED

BIT BY BIT AND ERRONEOUS BITS ARE CORRECTED, IF

POSSIBLE.

IF i CORRECTIONS HAVE BEEN SUCC! THE HAMMING

WORDS AT LOCATIONS A-I+2 L (L=O,I, .... _ K-I) ARE REMOVED

AND THE RECORD IS RESTORED TO ITS CAIGINAL CONDITION,

FOLLOWED BY THE ADD AND. CARRY LOGICAL SUM WORD COMPUTED

:BY MSWECC. THE ADD AND CARRY LOGICAL SUM APPENDAGED BY

MSUECC IS THEN RECOMPUTED AND CHECKI::D AGAINST ITS

FORMER VALUE.

HO_HAL EXITIF CORRECTION IS SUCCESSFUL,

ENSUES.

_NOTE - j th KthIF THE V th BIT OF THE , , , AND SUMS

OF THE HAMMING WORD WiIH THE DATA WORDS COM-

PRISING IT (LOOK AT M£THOD - MSWECC) IS NON-

ZERO, THEN THE V th BIT 1_ THE WORD AT A-

I+2 i-1 +2 V-1 +2 K-1 IS E_

USAGE

AI

61

C1

CALLING SEQUENCE -

TSX MSRECC,4

BLOCK ADDRESS ,, BLOCK LE_

ERROR RETURN

NORMAL RETURN

STORAGE REQUIRED -

331 LOCATION

TIME REQUIRED-

1.3 + .IIN + .02E MILLISECCNDS

WHERE N IS THE NUMBER OF I_._,TA WORDS

E IS THE NUMBER OF _:RRORS
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D) SYMBOLS USED IN FLOW CHART -

A BLOCK ORIGIN

N NUMBER OF DATA WORDS

K

i

Q.
1

V

PV

NUMBER OF HAMMING WORDS

CONTENTS OF AOF_+4

GREATEST MULTIPLE C: ._'÷I+K

THE 36-V th BIT IS ILSTED DURING ERROR

PROCEDURE

THE NUMBER IN THE 14Q COMPRISED OF THE

V th BITS OF ALL THE EXCLUSIVE OR OF EACfl

HAMMING SUM WITH THE WORDS COMPRISING
th

IT, I.E., THE ERRONEOUS V BITS OF THE

HAMMING WORDS.

INTEI_NAL LOCATION

LOCATION GENERALLY !

AQR A

AQR÷I N+I

AQR÷2 K

AQR+3 N+I+K

AQR÷4 i

• 2V-1,AQR÷5 Qi/2 l, 2

AQR+6 Qi' 2i

i-1

AQR÷7 2 i

AQR÷8 2 i-1

4-87
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I08. MOINIT - MAIN CONTROLLER INITIALIZATION PROGRAM

AFTER THE GEMINI REAL TIME SYSTEM HAS BEEN LOADED

INTO CORE STORAGE, VARIOUS INDICATORS AND -CLLS MUST BE

SET TO THEIR INITIAL CONDITIONS IN iON FOR MIS-

SION COMPUTATIONS. MOINIT BEGINS Ti,_: PROCESS OF INITIA-

LIZATION AND SETS CONTROLS FOR THE MONITOR INITIALIZATION

PROCESSOR_ MYINIT, TO COMPLETE THE PROCESS. (SEE

FLOWCHART.)

INPUT

A} TABLES -

TMNMSK

TMREFR

A 23-LOCATION T/ :_INING, IN THE

FIRST 21LOCATI(_ OCi/,L MASKS TO

TURN ON {SET TO ONE) INDICATORS A

THROUGH U ANDt IN THE LAST TWO LOCA-

TIONS, COMPOSITE OCTAL MASKS TO TURN

ON (I) INDICATORS C-Q AND S-U AND (2)

INDICATORS A AND B.

THE MONITOR REFERENCE TABLE CONSIST-

ING OF ONE ENTRY: I_l ORDER OF PRIORI-

TY, FOR EACH ROb !_ THE PRIORITY

TABLE. THE DEC_ _F EACH ENTRY

CONTAINS EITHER i_ NU_BER OF THE FILE

ON THE JOB TAPE IN WHICH THE ROUTINE

CAN BE FOUND OR IHE NUMBER OF THE DISK

BUFFER USED BY THE ROUTINE IF THE ROU-

TINE RESIDES ON THE DISK. THE PREFIX

OF EACH ENTRY I_ "TES WHERE THE ROU-

TINE IS LOCATED i _:!LY -

-0 ROUTIN£ IS IN A OR B CORE
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B) ADDRESSES -

TMBFOI

+I

+2

ROUTINE IS ON TAPE

ROUTINE IS ON DISK

THE ADDRESS OF THE FIRST .LOCATION

OF THE DISK BUFFERING REFERENCE

TABLES

TMHSBS, ENDDCC THE FIRST AND LAST LOCATIONS OF

THE DCC INPUT AND OUTPUT BUFFERS

TMMPRKt TMLHBD THE FIRST AND LAST LOCATIONS OF

THE LAUNCH OUTPUT TABLES

TMRMOI, TMRM06 THE FIRST A_D LAST LOCATIONS OF

THE RADAR DATA BLOCKS

FCABCL, LCABCL THE FIRST AND LAST LOCATIONS OF

THE A-CORE AND B-CORE COMMUNICA-

TIONS TABLE

FCEXCB, LCEXCB THE FIRST AND LAST LOCATIONS OF

THE TABLE CONTAINING THE PRIORI-

TY/ROUTINE NUMBERS OF THOSE ROU-

TINES EXECUTED IN B-CORE

C} CONSTANTS -

KO0000 DEC 0

K40007 OCT 44017

KDO001 PZE 0,0,I

D) COMMUNICATION CELLS -

MCXXXX OCT 377777777777

MCWWWV CONTAINS, DURING AN UNSIMULATED

RUN, THE CURRENT GMT IN FIXED

POINT 8.3 MILLISECDNDS, B35. IN

A SIMULATED RUN, THIS CELL IS

ZERO.

PARAMETERS -

NN

E)

NUMBER OF ROUTINES IN PRIORITY LIST
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F}

B EQU 2

C EQU 3

D EQU 4

E EQU 5

H EQU 8

R

{INDICATOR B)

{INDICATOR C}

(INDICATOR D)

(INDICATOR E)

{INDICATOR H_

EQU 18 (INDICATOR R)

MNBFLX

MNACQD

MNDIFC

MNDIFK

MNDIFM

MNEDBD

MNINIT

MNLEDI

MNLED2

MNORMC

MNTABU

MUDUMP

MULTPI EQU 6

MULTP2 EQU 7

MUREST EQU 9

MUTAPA EQU I

MUTAPB EQU 8

SUBROUTINES -

MSCHEK

MYPSLF

NUMBER OF ENTRIES PER FILE IN THE DISK

BUFFERING REFERENCE TABLES

PRIORITY/ROUTINE NO. OF -

MYACQD

MPDIFC

MPDIFK

HPDIFM

MPEDBD

MYINIT

MPLEDI

MPLED2

MPORMC

MYTABU

EQU 3 BINARY CORE DUMP TAPE

LOGGING TAPE

AUXILIARY Ir:_GING TAPE

RESTART T_

CHANNEL A SYSIEM TAPE

CHANNEL B SYSTEM TAPE

CHECKS FOR OVERLAP OF PROGRAMS IN CORE

STORAGE

ACTIVATES/DEACTIVATEI_ SUBCHANNELS OF

DCC
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OUTPUT

A)

B)

C)

TABLES -

TMBF01 THE TAG OF THE FIRST OF 3-WORD ENTRIES

FOR EACH FILE BUFFERED FROM DISK STOR-

AGE IS SET TO ALL ONES

TMFRPR THE MONITOR PRIOi_I,, ;_EFERENCE TABLE

CONSISTING OF ONE CELL FOR EACH OF THE

NN ROUTINES IN THE PRIORITY LIST. THE

ADDRESS OF EACH WORD CONTAINS THE

PRIORITY/ROUTINE NL_'_:, THE DECREMENT

CONTAINS ZERO, IF IHE ROUTINE IS TO BE

EXECUTED IN A-CORE, OR ONE, IF THE

ROUTINE IS TO BE EXECUTED IN B-CORE.

TMPRIO THE MONITOR PRIORITY TABLE CONSISTING

OF ONE ENTRY FOR EACH OF THE NN ROU-

TINES IN THE PRIORITY LIST. SUPPRES-

SION BITS ARE TLIHNED ON IN THE TMPRIO

ENTRIES FOR CER. .'._cLJTINES.

COMMUNICATION CELLS -

BOLSTY CONTAINS A TRANSFER TO THE OUTPUT PRO-

GRAMt OOLSTY

BSDISK CONTAINS A TRANSFER TO THE DISK BUF-

FERING PROGRAMI _'_ISK

MYENBA CONTAINS THE EN:, '_SK FOR THE CHAN-

NELS USED IN Tile GLHINI REAL TIME

SYSTEM

CORE LOCATIONS (OCTAL) -

2 CONTAINS TTR MTQISX

4 CONTAINS TTR MORTCC

I0 CONTAINS TTR MTFLPT
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METHOD

MOINIT RECEIVES CONTROL FROM MXLOAD AFTER THE GEMINI

REAL TIME SYSTEM HAS BEEN LOADED INTO CORE STORAGE AND

ONTO THE DISK. IT TURNS OFF THE TRANSFER TRAP MODE,

FLOATING TRAP MODE, AND MULTIPLE TAG MODE INDICATORS.

ALL CHANNELS OF THE COMPUTER AND SUBCHANNE! _F THE DCC

ARE THEN DISABLED. AFTER TURNING OFF THE I/O CHECK

LIGHT, MOINIT ENTERS SUBROUTINE MSCHEK TO DETERMINE WHE-

THER PROGRAMS OF THE GEMINI REAL TIME SYSTEM OVERLAP IN
e

CORE STORAGE. IF OVERLAP IS FOUND, MSCHEK PRINTS AN ON-

LINE MESSAGE STATING WHICH PROGRAMS ARE AFFECTED. THE

USER THEN HAS THE OPTION OF CONTINUING NORMAL FLOW OR OF

REPAIRING THE ERROR, REMAKING JOB TAPES, AND STARTING

AGAIN.

IF THE FORMER OPTION IS SELECTED UPON _;;TURN FROM

MSCHEK, MOINIT INITIALIZES THE TRANSFER TRAP LOCATIONS

FOR TRAPS RESULTING FROM EXECUTION OF THE QTSX MACRO (LO-

CATION 2), THE DCC (LOCATION 4), AND FLOATING POINT UNDER

FLOW OR OVERFLOW (LOCATION I0). THE ENABLE MASK IS

TURNED ON FOR THE MONITOR INITIALIZATION PROCESSOR,

THEN SET UP, AND THE TAGS OF THE FIRST OF THE 3-WORD

ENTRIES IN THE DISK BUFFERING TABLES FOR EACH BUFFERED

FILE ARE SET TO ALL ONES. THE B-INDICATOR (READY) IS

THEN TURNED ON FOR THE MONITOR INITIALIZAT_I_r{ PROCESSOR,

MYINIT.

NEXT_ MOINIT REWINDS ALL TAPES USED IN THE GEMINI

REAL TIME SYSTEM AND TURNS OFF THE END-OF-FILE AND REDUN-

DANCY INDICATORS FOR EACH CHANNEL. THE FIRST FIVE RADAR

DATA BLOCKS, THE DCC INPUT AND OUTPUT BLOCKS AND THE

LAUNCH OUTPUT BLOCKS ARE THEN CLEARED, AND THE A- AND

B-CORE COMMUNICATION TABLE IS MOVED INTO UPPER B-CORE.
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THE DECREMENT OF TMFRPR ENIRY FOR EACH ROUTINE EXE-

CUTED IN B-CURE IS SET TO ONE, AND tHE R-BIT IS TURNED ON

IN THE TMPRIO ENTRY FOR EACH ROUTINE NOT CURRENTLY IN

CORE STORAGE. LASTLY_ M01NIT SUPPRESSES CERTAIN ROU-

TINES, EITHER UNTIL THE ORBIT PHASE HAS BFF _ ENTERED OR

UNTIL THE SUBCHANNEL SUPPLYING INPUT H/ IN ACTIVATED,

AND ACTIVATES THE SUBCHANNELS OF THE DCC. CONTROL IS

THEN GIVEN TO MOPRIO.

USAGE

MOINIT IS ENTERED FROM MXLOAD AND EXITS TO MOPRIO.

A) STORAGE REQUIRED -

104 LOCATIONS

6_) TIMING REQUIRED (7094) -

DOES NOT AFFECT REAL-TIME MISSIu;_

C) MACRO -

TRNON
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109. MYINIT - MONITOR INITIALIZATION PROCESSOR

MYINIT CONTINUES THE PREPARATION OF THE GEMINI REAL

TIME SYSTEM FOR DATA RECEIVING, PROCESS' :_ AND TRANS-

MISSION. (SEE FLOWCHART.)

INPUT

A}

B)

C)

TABLES -

TMONTH A I2-LOCATION TABLE CONTAINING IN EACH

LOCATION THE BCD NAME OF THE MONTH AND

LAST DAY OF THE MONTH.

TMTYMO A 12-LOCATION TABLE CONTAINING IN EACH

LOCATION THE TTY CODE NAME OF THE MONTH.

TMSTCH THE FIRST CELL IN THE STATION CHARACTER-

ISTICS REFERENCE TABLE IS SET TO ZERO

WHEN THE CHARACTERISTICS TAPE HAS BEEN

READ.

COMMUNICATION CELLS

MCORBN CONTAINS NON-ZERO IF ENTRY IS FOR

RESTART PROCEDURE, OTHERWISE ZERO.

CONSTANTS -

KO0010 DEC I0

K00013 DEC 13

K00024 DEC 24

KO0060 DEC 60

K00063 DEC 63

OUTPUT

A} COMMUNICATION CELLS -

MCACTV THE ACTIVATION MASK FOR SUBCHANNELS OF

THE DCC IS UPDATED TO INCLUDE ADDITIONAL
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MCDATE

MCDAYS

MCHFSI

MCMNTH

MCREST

MCSPD3

MCTTR2

MCTYDT

SUBCHANNELS -

t) NORMAL OPERATION - ADDITIONAL SUB-

CHANNELS I, 2, 7, 8, 28, 29, 30 ARE

PLACED IN THE MASK

2) RESTART OPERATION - *[TIONAL SUB-

CHANNELS 7, 8, 2_i, _E PLACED IN

THE MASK.

CONTAINS THE BCD NAME OF THE CURRENT

MONTH AND THE CURRENT DAY AS ENTERED

THROUGH THE KEYS.

CONTAINS CURRENT DAY AS ENTERED THROUGH

THE KEYS.

CONTAINS, IN ITS AOO_FSS_ THE NUHBER OF

ROUTINES IN TMCYCL _ tAMINED BY THE

HALF-SECOND TRAP PROCESSU_ MTHFSC.

CONTAINS CURRENT OCTAL MONTH AS ENTERED

THROUGH THE KEYS.

CONTAINS RESTART TIME CONVERTED TO

SECONDS FROM THE DAYS, HOURS_ MINUTES,

AND SECONDS FORMAT ENTERED THROUGH THE

KEYS.

SIGN SET NEGATIVE, IF IN RESTART, TO

INDICATE TO THE SANBORN r>LOT ROUTINE

{OOLPBD) THAT IT IS PLOTTING OBSERVED

MINUS COMPUTED VALUES RATHER THAN STRIP-

CHARTS VALUES.

SAME FORMAT AS MCREST

CONTAINS THE TTY CODE NAME AND THE CUR-

RENT DAY AS ENTERED THROUGH THE KEYS.
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METHOD

UPON ENTRY, MYINIT ACTIVATES SUBCHANNEL 8 OF THE DCC "

{THE MINUTE CLOCK) AND HALTS TO ALLOW THE USER TO ENTER

THE OCTAL MONTH AND DAY IN THE KEYS -

[CURRENT " I cURm_s'r I

I NO. (OCTAL) I DAY (OCTAL) I
KEY{S) CONTENTS

S-23 ZERO

24-29 NO. OF CURRENT 'MONTH IN OCTAL, RIGHT

JUSTIFIED

30-35 CURRENT DAY IN OCTAL, RIGHT JUSTIFIED

THE SIGN KEY IS USED ONLY WHEN _. 'T'MC, IHE TIME OF

THE BEGINNING OF NORMAL OPERATION. _ SHOULD BE

RESET BEFORE CURRENT DATE IS ENTERED. I,_iADDITION,

CHECKS ARE MADE BY MYINIT TO DETERMINE WHETHER (I) A

MONTH HAS BEEN ENTERED IN THE KEYS, (2) THE MONTH ENTERED

IN KEYS DOES NOT EXCEED 12 DECIMAL, AND (3) THE CURRENT

DAY ENTERED IN THE KEYS DOES NOT EXCE,_'_" THE MAXIMUM NUM-

BER OF DAYS IN THE CURRENT MONTh.

IF ANY OF THE ABOVE CONDITIONS IS NOT MET, MYINIT

PRINTS AN ERROR MESSAGE ON-LINE AND HALTS TO ALLOW FOR

CORRECTION OF THE ERROR. WHEN THE START BUTTON IS AGAIN

PRESSED, MYINIT REPEATS ALL THE ABOVE CHECKS AND ACTS

ACCORDINGLY.

ONCE MYINIT HAS FOUND THAT NO ERP _''_CONDITION

EXISTS, IT SAVES THE MONTH AND DAY I_ ,',iE IN BCD AND

IN MCTYDT IN TTY CODE. THE MESSAGE R OU[INE IS THEN

QUEUED TO PRINT THE MONTH AND DAY ON-LINE.

THE B-INDICATORS IN THE PRIORITY TABLE ARE TURNED

ON FOR THE PROGRAMS WHICH READ THE CA! tqRATION FILE

(MYRCAL) AND THE STATION CHARACTERIST_'C , FILE {MYSCRO).
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UNTIL THESE FILES HAVE BEEN READ, THE CALIBRATION PROGRAM

(MYCALB) IS SUPPRESSEO BY MYINIT. AFTER THE STATION

CHARACTERISTICS FILE HAS BEEN READf MYINIT HALTS TO PRE-

VENT CYCLING THROUGH THE OUTPUT PROGRAM UNTIL START IS

DEPRESSED.

WHEN THE START BUTTON IS PRESSED, MYINIT _ _:tAINES

WHETHER THIS IS A NORMAL OPERATION OR A RESTARI _OCE-

DURE.

FOR A NORMAL OPERATION, THE CELL MCHFSI IS SET TO

THE NUMBER OF ENTRIES IN TMCYCL TO BE EXAMINED BY THE

HALF-_ECOND TRAP PROCESSOR, MTHFSC. SUBCHANNELS I, 2,

7, 8, 28, 29, AND 30 OF THE DCC ARE THEN ACTIVATED, AND

CONTROL PASSES TO MOPRIO. THE GEM(Ill REAL TIME SYSTEM IS

NOW READY FOR DATA TRANSMISSION, PROCESSING, ANO OUTPUT.

FOR A RESTART, MYINIT STOPS TO ALLOW THE L_:,_ TO SET

THE RESTART TIME IN THE KEYS -

LsLIi.  7,1829pAY OF I HOUR IMINS SE CS

[MISSION (OCTAL) I(OCTAL) [OCTAL) (OCTAL]

KEYtS) CONTENTS

S-11

12-17

18-2_3

24-2O

30-35

ZERO

DAY OF MISSION IN OCTAL, RIGHT JUSTIFIED

(FIRST DAY = O)

HOURS IN OCTAL, RIGHT JUSTIFIED

MINUTES IN OCTAL, RIGHT JUSTIFIED

SECONDS IN OCTAL, RIGHT JUSTIFIED

WHEN START IS PRESSED, THE TIME IN THE KEYS IS CON-

VERTED TO FIXED POINT. SECONDS, SAVED, AND PRINTED ON-

LINE. THE RESTART PROGRAM, MYSRST, IS READIED TO PROC-

ESS THE RESTART TAPES BUT IS ALSO SUPPRESSED UNTIL THE

SUFFIX TO THE MAIN LAUNCH CALCULATICNS PROGRAM, MFCCMN,

CAN BE ENTERED. INDICATIONS ARE THEN SET FOR THE SANBORN
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PLOTTER PROGRAM, OOLPBDt TO PLOT ORBITAL VALUES RATHER

THAN STRIP CHART VALUES, AND SUBCHANNELS 7_ 8_ 29, AND

30 OF THE DCC ARE ACTIVATED. CONTROL THEN PASSES TO

MOPRIO.

USAGE

MYINIT IS ENTERED FROM AND EXITS TO MOPRIO.

A) STORAGE REQUIRED -

132 LOCATIONS

B) TIMING 7094 -

INDETERMINANT BECAUSE IT DEPENDS ON THE TIME

SYSTEM INITIALIZATION BY MTWWVl AND ON THE TIME

PROCESSING OF THE STATION CHARACTERISTICS FILE

BY MYSCRD TAKES. IN ADDITION, ,:CE MYINIT

MUST BE EXECUTED PRIOR TO DATA PROCESSING, THE

TIMING CONSIDERATIONS HAVE NO EFFECT ON REAL-

TIME SYSTEM OPERATION.

C) MACROS -

QENBZ

QENBA

TRNON

TRNOF

QUEUE

QPSLF-
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II0. MYSCRD - MONITOR STATION CHARACTERISTICS TAPE

PROCESSOR

MYSCRD FUNCTIONS ONLY DURING THE INITIALIZATION

PHASE OF THE GEMINI PROGRAMMING SYSTEM. TFi;:? PROCESSOR

IS USED IN CONJUNCTION WITH ITS TRAP PROCESSOR, MTENST,

TO READ INTO CORE STORAGE THE STATION CHARACTERISTICS

FROM THE STATION CHARACTERISTICS TAPE. MYSCRD INITIATES

TRANSMISSION OF ONE RECORD INTO C@RE STORAGE. WHEN

TRANSMISSION IS COMPLETED_ A TRAP OCCURS AND MTENST

RECEIVES CONTROL AND CHECKS FOR AN ERROR IN TRANSMISSION.

MYSCRD RECEIVES CONTROL AGAINt PROCESSES THE RECORD JUST

READ, AND, IF MORE RECORDS REMAIN TO BE PEC SSED, MYSCRD

INITIATES TRANSMISSION OF THE NEXT RECORD, THE CYCLE

CONTINUES UNTIL ALL RECORDS HAVE BEEN READ AND PROCESSED.

(SEE FLOWCHART.)

THE STATION CHARACTERISTICS TAPE READING CYCLE IS

ILLUSTRATED IN FIGURE 1. THE STATION CHARACTERISTICS

BLOCK IS ILLUSTRATED IN TABLE I.

INPUT

A) TABLES -

TMSTCH A 25-CELL TABLE WITH ii{_ FOLLOWING

FORMAT -

TMSTCH OCT -377 777 777 777

+ I PZE

+ 2 PZE

÷ 3 PZE

÷ 4 PZE

TMCHAR-I

TMCHAR + MNCHAR-I

TMCHAR + 2* NNCHAR-I

TMCHAR + 3- MNCHAR-I
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+ 24 PZE TMCHAR + MNCHAR-I

THE FIRST CELL IS USED AS AN INTER-

NAL INDICATOR FOR MYSCRD AND AS A

COMMUNICATION CELL _Y MYINIT. INI-

TIALLY, TMSTCH HA_ ;HE VALUE SHOWN

ABOVE• IN THE FIRST PASS THROUGH

MYSCRD, WHEN TRANSMISSION IS INITI-

ATED TO READ THE IDENTIFICATION

RECORD, A 5 IS STORED IN THSTCH. ON

THE SECOND ENTRY TO MYSCRD, IF THE

ERROR CORRECTICN CODES ARE SUCCESS-

FULLY REMOVED FRO_4 STATION CHARAC-

TERISTICS BLOCK, _ 5 IS STORED IN

TMSTCH. AFTER THE LAST STATION

CHARACTERISTICS BLOCK HAS BEEN READ

AND ERROR-CORRECTED, TMSTCH IS

CLEARED. TMSTCH * I CONTAINS THE

LOCATION PRECEDING THE PERMANENT

CORE LOCATION OF STATION CHARACTER-

ISTICS BLOCK FOR THE FIRST RADAR

STATION, THE CAPE KENNEDY AN/PFS-16.

SYMBOLICALLY, fHIS LOCATION IS -

TMCHAR-I {THE LOCATION OF THE FIRST

WORD IN THE BLOCK IS TMCHAR).

TMSTCH+2 CONTAINS THE LOCATION PRE-

CEDING THE PERMANENT CORE STORAGE

LOCATION OF THE STATION CHARACTER-

ISTICS BLOCK FOR THE SECOND RADAR

STATION. THE GRAND BAHAMA ISLAND

AN/FPS-16 -TMCHAR + MNCHAR-I.

TMSTCH+I7 CONTAINS THE LOCATION PRE-
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TMBFBK

B)

CEDING THE PERMANENT CORE STORAGE

LOCATION OF THE STATION CHARACTER-

ISTICS BLOCK FOR THE LAST RADAR

STATION, THE EGLIN VERLORT - TMCHAR

+16- MNCHAR-I. THE NC}CT TWO LOCAT-

IONS IN TMSTCH R: :0 THE TWO BER-

MUDA RADARS. IHE LASI FIVE ENTRIES

IN TMSTCH ARE REFERENCE STATION

CHARACTERISTICS BLOCKS FOR THE FIVE

NONRADAR TELEMETRY STATIONS IN THE

GEMINI NETWORK.

A TEMPORARY STORAGE BUFFER INTO

WHICH THE STATIF: ....HA_ACTERISTICS

TAPE RECORDS AR: AND ARE ERROR-

CORRECTED PRIOR i_, 6EING MOVED TO

PERMANENT LOCATIONS.

COMMUNICATION CELLS -

MUSCTP AND

MUSCTI TAPE UNIT ADDREC> _;F THE PRIMARY

AND AUXILIARY STAi[ON CHARACTERIS-

TICS TAPES, A7 AND 8, RESPECTIVELY.

THE TAPES MUST BE WRITTEN IN BINARY

WITH ERROR CORR_TION CODES INCLUD-

ED. THE NUMBER \TATION CHAR-

ACTERISTICS RECO_<>S, _NSCNO, AND THE

WORD LENGTH OF EACH RECORD, MNCHAR,

ARE SPECIFIED AS PARAMETERS AND AS

SUCH MAY ASSUME ANY VALUE. THE TAPE

CONSISIS OF ONE FILE.

MCSCER USED BY MYSCRD _NO MTENST IN READING

THE STATION CH_; :::RISTICS TAPE.

IF MTENST RECEIVES CONTROL ON A TRAP

5O7
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C)

D)

E)

FOLLOWING AN END-OF-FILEr INSTEAD OF

THE IORT COMMAND, THE SIGN OF MCSCER

IS SET TO NEGATIVE TO IND CATE THIS

FACT TO MYSCRD. MCSCER IS ALSO USED

BY MYSCRD TO INDIC _THER THE

PRIMARY OR AUXILIARY TAPE IS BEING

USED. WHEN THE CONTENTS OF MCSCER

ARE ZERO, THE PRIMARY TAPE IS BEING

READ.

PARAMETERS -

MNCHAR PARAMETER DESIGNATING THE NUMBER OF

WORDS, I.E., THE I.F_GTH OF A STATION

CHARACTERISTICS B!,. TER THE

ERROR CORRECTIGN CO_S HAVE BEEN

REMOVED. MNCHAR HAS THE VALUE OF

34.

MNSCNO PARAMETER DESIGNATING THE NUMBER OF

STATION CHARACTERISTICS BLOCKS TO BE

READ INTO CORE STOI_ _ . MNSCNO HAS

THE VALUE OF 24. MNSCNO IS ONE LESS

THAN THE NUMBER OF RECORDS ON THE

STATION CHARACIERISTICS TAPE, SINCE

THE FIRST RECORD IS AN IDENTIFICA-

TION RECORD.

DEC I

DEC 5

DEC 6

DEC 84

CONSTANTS -

KO000I

KO0005

KO0006

K00084

K00270 DEC 270

SUBROUTINE -

MSRECC
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OUTPUT

A)

B)

C)

TABLES -

TMSTCH THE CONTENTS OF THIS LOCATION MAY bE

CHANGED DEPENDING ON THE ENTRY TO

MYSCRD.

TMCHAR THE STATION CHARACTERISIICS BLOCKS

ARE STORED IN IHEIR RESPECTIVE LOCA-

TIONS IN TMCHAR.

COMMUNICATION CELL -

MCSCER SET TO INDICATE WHICH STATION CHAR-

ACTERISTICS TAPE IS CURRENTLY bEING

PROCESSED.

CONSTANT -

KLAMDO CONTAINS LONGITUDE OF G#CLENWICH AT

MIDNIGHT PRECEDING LAUNCH IN FLOAT-

ING POINT RADIANS.

METHOD

MYSCRD INITIALLY RECEIVES CONTROL AFTER ITS B INDI-

CATOR IS TURNED ON BY MYINIT. TtlEREAFTER, THE B INDICA-

TOR FOR MYSCRD IS TURNED ON BY MTENST AFTER EACH TRAP

WHICH FOLLOWS THE READING OF A RECORD FROM THE STATION

CHARACTERISTICS TAPE. FOR EVERY ENTRY, MYSCRD TURNS ITS

OWN A INDICATOR ON AND b INDICATOR UFF. THE PROGRANS

WHICH USE CHANNEL A, MYMESS, MYCDRD, AND MYRSYS_ AND THE

PROGRAMS WHICH USE THE MSRECC SUERUOTINE, MYRRRS, MYSRST,

AND NYRSYS, ARE SUPPRESSED AND T}i& INSTRUCTIO_ TTK NTENST

IS STORED IN THE CHANNEL A TRAP CUNIROL LOCATIQi_ 000[3.

THE NONINAL SEQUENCE OF OPERATIONS bY MYSCRD IS

GIVEN 6ELOW -

A) ON THE INITIAL ENTRY TO MYSCRD, A ) IS STORED It_
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TMSTCH, THE PRIMARY STATION CHARACTERISTICS TAPE

- IS REWOUND, AND THE I/0 COWMAND IS GIVEN TO

READ THE FIRST {IDENTIFICATION) RECORD INTO CORE

STORAGE. THE A INDICATOR FOR MYSCRD IS TURNED

OFF AND CONTROL RETURNS TO MOPRIO.

B) ON THE SECOND PASS MYSCRD USES IHE ERROR CORREC-

TION CODE READER SUBROUTINE, MSRECC, TO REMOVE

THE ERROR CORRECTION CODES FROM THE IDENTIFICA-

TION RECORD F_IRST READ. IF A NORMAL RETURN IS

GIVEN FROM THIS SUBROUTINE, THE VALUE FOR THE

LONGITUDE OF ARIES IS TAKEN FROM THE SEVENTH

LOCATION OF THE IDENTIFICATION RECORD AND STORED

IN THE PROVIDED LOCATION, KLAMDO. A 6 IS STORED

'_ IN TMSTCH TO INDICATE THE FIRST t_ECORD HAS BEEIq

PROCESSED. MYSCRD THEN GIVES THE I/O COMMAND TU

READ THE FIRST STATION CHARACTERISTICS RECORD

INTO CORE. THE A INDICATO_K FOIK MYSCRD IS TURNED

OFF AND CONTROL RETURNS TO MOPRIO.

C) ON EVERY SUCCESSIVE PASS EXCEPT IHE LAST, MYSCRD

USES THE MSRECC SUBROUTINE TO REMOVE THE ERROR

CORRECTION CODES_ STORES IHE CORRECTED STATION

CHARACTERISTICS BLOCK IN ftiE PREASSIGI_ED LOCA-

TION, AND INITIATES TRANSMISSION OF THE NEXT RE-

CORD.

IF AT ANY TIME AN END-OF-FILE PRODUCES A TRAP ON

CHANNEL A DURING THE READING OF STATION CHARACTERISTICS

TAPE OR IF ANY RECORD READ CANNOT BE ERROR-CORRECTED BY

MSRECC, MYSCRD RESETS THE TMSTCH INDICATOR CELL, CHANGES

THE ADDRESS FIELDS FOR THE INSTkUCIIONS WHICH CUNTRUL THE

STATION CHARACTERISTICS TAPE AND ATTEMPTS TO READ THE

AUXILIARY STATION CHARACTERISTICS TAPE. ANY FURTHER

ERROR ENCOUNTERED PRODUCES AN ON-LI_qE PRINT WHICH"STATES-

510



VOL II MONITOR AND I/O PROGRAMS

NEITHER STATION CHA|_ACTERISTICS TAPE CAN BE ERROR CUR-

RECTED. WHEN THIS OCCURS THERE IS NO ALTERNATIVE TO

RELOADING THE SYSTEM.

ON THE FINAL ENTRY TO MYSCRDf TMSTCH IS CLEARED TO

SIGNAL MYINIT THAT THE STATION CHARACTERISTIC C ;APE HAS

BEEN READ SUCCESSFULLY AND AN ON-LINE MESSAb, ,DVIDES

THE SAME INFORMATION TO THE COMPUTER PERSONNEL. THE PRO-

GRAMS SUPPRESSED ON THE ORIGINAL ENTRY TO MYSCRD ARE

UNSUPPRESSED AND CONTROL IS'TRANSFERRED TO MOPRIO.

BARRING A SYSTEM RESTARTt MYSCRD IS NOT USED AGAIN.

SUPPRESSED AND CONTROL IS TRANSFERRED TO MOPRIO. BARRING

A SYSTEM RESTARTt MYSCRD IS NOT USED AGAIN.

USAGE

MYSCRD IS ENTERED FROM AND EXI[S TO MOPRIO.

A) STORAGE REQUIRED -

10B LOCATIONS

B} MACROS -

QENBAy

QENBZy

QUEUE,

TRNOF_

TRNON

C} ABSOLUTE LOCATION -

00013

D} TIME REQUIRED -

I) MINIMUM - O.152 MILLISECOND

2) MAXIMUM - 4.87 MILLISECONDS

MOST OF MAXIMUM TIME GIVEN - APPROXI-

MATELY A.04 MILLISECUNDS - IS i ,._EN BY THE

MSRECC SUBROUTINE. HOWEVER, TIME IS NOT

EXTREMELY CRITICAL FOR MYSCRD SINCE THE PRO-
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CESSOR FUNCTIONS ONLY IN THE PRELAUNCH (OR

PRESTAI_T) PHASE.

I
I,
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TABLE I. STATION CHARACTERISTICS BLOCK CONTENTS

word

No.

i Prefix:

Decrement:
Address:

2 Prefix:

Address:

3 DCC Output

4, 5 Station Name:

(in BCD)

Site type (0 = AN/FPS-16; 1 = Verlort; 2 = telemetry)
Earth sector number

DCC input subchannel number
Other radars at this site (7 = AN/FPS-16; 1 = Verlort; 0 = none)
Internal station number

Subchannel mask (Subchannel 10=PZE 0, 0, 16; Subchannel 11 = PZE 0,0, 8)

34

Source

Item Source Formal

Given Dec.
Given Dec.

!Computed

Computed

Computed
Computed

Computed

Computed
Given Dec.

Given Dec.

Given Dec.

Given Dec.
Given Dee.

Computed
Given Dec.

Given Dee.

Given Dec.

Given Dec.

IGiven Dec.
:Given Dec.
IGiven Dec.

Computed
Computed

Computed

Computed

Computed
Computed

Computed

6 Geodetic lon_tude (),)
7 Geodetic latitude (_)

8 Geocentric latitude (@')

9 sin @

10 cos _b
Ii R s sin (_-_b')

12 R s cos (¢-_')
13 Radius from earth center to sta.(Rs)

14 Altitude above ellipsoid (H)
15 Local vertical deflection

Longitude (AX)
16 Local vertical deflection

Latitude (A_)
17 Calibrated boresight elevation

18 Calibrated boresight azimuth
19 Inertial longitude at reference time

20 Air pressure at ground level (Pq)

21 Temperature at ground level (Tg)

22 Water vapor content at ground

level (eg)
23 Azimuth deviation from true north

24 Square root of weight 1 (range}

25 Square root of weight 2 (azimuth)
26 Square root of weight 3 (elevation)

27 Modulus (n-l)
28 R sin (¢_-_')

29 R cos (¢-(_')

30 sin 4"
31 cos 4'

32 Boresight elevation correction
(03)**

33 Boresight azimuth correction

i(C2)**
Open for expansion

*DMS - degrees, minutes and seconds
**Original input - raw radar reading

Source Converted Converted

Unit Format Unit

DMS*

DMS*

Meters

DMS*

DMS*

DMS*

DMS*

vIillibars

° C

!Flt. -Pt.

Fit. -Pt.

Flt. -Pt.

Flt. -Pt.
Fit. -l>t.

Flt. -Pt.

Flt. -Pt.
Flt. -Pt.

Flt. -Pt.

Flt. -Pt.

Fit. -Pt.

Flt. -Pt.

Flt. -Pt.

Flt. -Pt.
Flt. -Pt.

Flt. -Pt.

Radi_ns
Radiaas

Radians

Radians
Radians

Earth radii
Earth radii;
Earth radii
Earth radii I

Radians

Radians

Radians
Radians

Radians
Millibars

• K

Vlillibars Flt.

DMS* Fit.

Fit.
Fit.

Fit.
I Flt.

Flt.

Flt.

Flt.
Flt.

Flt.

Flt.

-Pt. Millibars

-Pt. Radians

-Pt.
-Pt.

-Pt.

-Pt. Earth radii

-Pt. Earth radii
-l>t. Radials

-Pt. Radians

-l:_. Radians

-Pt. Radians
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Itl. MTENST - MONITOR STATION CHARACTERISTICS TAPE TRAP

PROCESSOR

MTENST RECEIVES CONTROL FROM THE CHANNF _, TRAP FOL-

LOWING THE READING OF A RECORD FROM THE STAT[u_'4 CHARAC-

TERISTICS TAPE INTO CORE STORAGE. THIS [RAP PROCESSOR

CHECKS TO DETERMINE IF AN END-OF-FILE CAUSED THE TRAP AND

SETS AN INDICATOR FOi{ MYSCRO BASEO ON THIS DETERMINATION.

{SEE FLOWCHART.)

INPUT

THE SOLE INPUT TO MTENST CONSISTS OF THE LOCATION

SET BY THE COMPUTER WHEN THE TRAP OCCURRED: i _IATION

00012. A i IN BIT POSITION 15 IS INDICATIVE OF A TRAP

PRODUCED BY AN END-OF-FILE SENSED IN READING THE TAPE.

OUTPUT

IF THE TRAP WAS THE RESULT OF AN END-OF-FILE, THE

SIGN OF NCSCER IS SET TO NEGATIVE TO INDICATE THIS CON-

DITION TO MYSCRD.

METHOD

MTENST RECEIVES CONTROL FROM THE CHANNEL A TRAP

FOLLOWING THE READING UF A RECORD (OR AN END-OF-FILE, IF

AN ERROR OCCURS) FROM THE STATION CHARACTERISTICS TAPE

INTO CORE STORAGE. THE TRAP PROCESSOR EXECUTES THE SAVE

MACRO TO PRESERVE THE CONDITION OF THE INTERRUPTED PRO-

GRAM. MTENST EXAMINES BIT POSITION t5 OF LOCATION O00t2.

IF THE BIT IS A 1. AN END-OF-FILE HAS BEEN READ AND

MTENST SETS IHE SIGN OF NCSCER fO NEGATIVE.

THE 6 INDICATOR IS TUR,'_ED ON TU CONTINUE THE PROC-
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ESSING OF THE STATION CHARACTERISTICS TAPE BY MYSCRD AND

THE SUPPRESSION BITS SET BY MYSCRD FOR MYMESS AND MYCDRD,

WHICH SHARE CHANNEL A WITH MYSCRD, ARE TURNED OFF AND

PROGRAM CONTROL TRANSFERS TO MOPRIO.

I

USAGE

MTENST IS ENTERED FROM A TRAP TRANSFER INSTRUCTION

|TTR MTENST) IN THE CHANNEL A TRAP CONTROL LOCATION

(O0013) AND EXITS TO MOPRIO.

A) STORAGE REQUIRED -

t8 LOCATIONS

B) MACROS -

SAVE, TRNOF, TRNON

C) PARAMETERS -

B, E., MNCDRO, MNMESS, MNSCRD

D) COMMUNICATION CELL -

MCSCER

E) ABSOLUTE LOCATION -

O0012

F) TIME REQUIRED -

0. I52 MILLISECOND.
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II2. MYWRRS - MONITOR RESTART TAPE WRITER

MYWRRS INITIATES TRANSMISSION TO WRITE A RECORD ON

THE RESTART TAPES. (SEE FLOWCHART.)

INPUT

A) TABLES -

TMi_SYS A 2_5-LOCATION TABLE WHICH SERVES AS

THE RESTAR'T TAPE BUFFER.

RADAR BLOCK A 203-WORD TABLE CONTAINING THREE

CONTROL WORDS AND 200 WORDS OF

EDITED RADAR DATA FC)_ A STATION. THE

FORMAT OF TIIE CONTROL WORDS IS AS

FOllOWS -

WORD

I

2

3

A D

INITIAL STATION NUMBER,, 0

NUMBER RADAR MSGS. ,, 0

RELATIVE POSIIION OF To_

IN RADAR BLOCK ,, 0

THE FOLLOWING TABLES COMPRISE THE VARIOUS RECORDS ON

THE RESTART TAPE -

TMDATA CONTAINS SUCCESSIVE 3-WORD ENTRIES

SUCH THAT EACH BLOCK IS ASSOCIATED

WITH ONE OF 25 REPORTING RADAR STA-

TIONS WHOSE EDITED DATA HAS BEEN

PLACED IN A DATA BLOCK IN UPPER (B)

CORE. THE FIRST WORD OF EACH 3-WORD

BLOCK CONTAINS THE INTERNAL STATION

NUMBER IN THE ADORESS AND THE O_BIT

NUMBER OF THE DATA IN THE DECREMENT.

THE ADDRESS OF THE SECOND WORD CON-
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TMSTMS

TMTIAC

TMREST

TMORTN

TAINS THE NUMBER OF EDITED RADAR

MESSAGES AND THE DECREMENT CONTAINS

THE LOCATION OF THE UPPER CORE RADAR

BLOCK CONTAINING THE DATA. THE

THIRD WORD CONTAINS T_- IME OF

CLOSEST APPROACH ! ._ iHE TIME OF

MINIMUM RANGE OF ]HE DATA) WITH

MINUTES IN THE ADDRESS, SECONDS IN

THE DECREMENT.

A 25-LOCATION TABLE CONTAINING AN

ENTRY FOR EACH OF THE REPORTING STA-

TIONS. EACH ENTR" CONTAINS IN ITS

ADDRESS THE LOCAl

BLOCK ASSIGNED TO

STATION TO BE USE_

TIAL CORRECTION.

C; T_IE TMDATA

: _I_ORTING

_N THE DIFFEREN-

ENTRIES ARE

ORDERED ACCORDING TO THE TIME OF

CLOSEST APPRUACH WITH THE ENTRY FOR

THE MOST RECENT TIME FIRST.

A 22-LOCATION STATION CONTAINING

AN ENTRY FOR EACH CI!_ THE REPORTING

STATIONS. EACH E _ I_DICATES,

WHEN ZERO, THE EDdiED DATA FOR THIS

STATION IS TO BE USeD BY DIFFEREN-

TIAL CORRECTION. VIHEN NON-ZERO, USE

OF THE EDITED DATA BY DIFFERENTIAL

CORRECTION IS SUPPRESSED.

A 30-LOCATION TABLe! CONTAINING THE

CURRENT ORBIT DEFI_iING VECTOR AND

ASSOCIATED NUMERICAL INTEGRATION

PARAMETERS.

A 3-LOCATION TABLE CONTAINING IN
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, T,

TMANUV

TMCODP

TMCODV

FIXED POINT SECONDS THE GMT OF (I)

THE INITIATION OF PROPULSION FOR THE

FREVIOUS MANEUVER, GMTPS. , (2) THE
I-1

COMPLETION OF PROPULSION FOR THE

PREVIOUS MAr_EUVER, C _ ?C. , (3) THE
I-1

INITIATION OF PROPULSION FOR THE

CURRENT MANEUVER, GMfPS..
I

A 5D-LOCATION TABLE CONTAINING THE

FIVE PARAMETER WORDS FOR EACH OF TEN

MANEUVERS. THE FIRST WORD OF EACH

FIVE WORD BLOCK CONTAINS THE GMT OF

INITIATION OF PROPULSION IN FIXED

POINT SECONDS {GMTPSI, THE SECOND

WORD CONTAINS THE G; OF THE COM-

PLETION OF PROPULSION IN FIXED POINT

SECONDS {GMTPC}. THE THIRD WORD

CONTAINS IN THE ADDRESS THE DURATION

OF PROPULSION {AT} IN FIXED POINT

SECONDS AND IN THE DECREMENT THE

THRUSTER INDICATION - 0 IF FORE-

FIRING THRUSTERS ARE TO BE USED, I

IF AFT. THE FOURTH AND FIFTH WORDS

CONTAIN THE PITCH AND YAW ANGLES TO

BE USED IN FLOATING POINT RADIANS.

A IO-LOCATION IABLE CONTAINING THE

FIVE PARAMETER WORDS FOR EACH OF THE

TWO PREVIOUS MANEUVERS.

A 24-LOCATION fABLE CONTAINING THE

LAST THREE ORBIT DEFINING VECTORS

WITH THEIR ASSOCIATED TIMES AND

ORBIT NUMBERS. THE VECTORS ARE IN

FLOATING POINT GEMINI UNITS, THE
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TMCODW

TMPROI

TIMES ARE IN FIXED POINT MINUTES,

AND THE ORBIT NUMBERS ARE FIXED

POINT.

A 4-LOCATION TABLE CONTAINING THE

PRE- AND POST- MANEUVER SPACECRAFT

WEIGHTS IN FLOATING PL]INT POUNDS FOR

THE LAST T_O MANEUVERS.

A 3-LOCATION TABLE CONTAINING IN

FIXED_ POINT SECONDS THE GMT OF (I)

THE COMPLETION OF PROPULSION FOR THE

LAST MANEUVER, GMTPCi_ 1 _ (2} THE

INITIATION OF PROPULSION FOR THE

CURRENT MANEUVER, GMTPS. AND (3} THE
I

COMPLETION OF PROPULSi ]_ FOR THE

CURRENT MANEUVER, GMTPC .
!

B) COMMUNICATION CELLS -

MCHFSC CONTAINS CURRENT GMT IN FIXED POINT

ONE-HALF SECOND INCREMENTS,

MCWWWV CONTAINS CURRENT GMT IN FIXED POINT

8.3 MILLISECOND INCREMENTS DURING A

REAL-TIME RUN - ZERO DURING A SIMU-

LATED RUN.

THE FOLLOWING CELLS ARE PART OF THE TMREST RECORD

WRITTEN ON THE RESTART TAPE -

MCMANC CONTAINS NUMBER OF VALID MANEUVERS

IN THANUV TABLE IN FIXED POINT.

MCPROI NON-ZERO IF PROPULSION IN PROGRESS -

ZERO OTHERWISE.

C) CONSTANT -

KO00Ol DEC I FIXED POINT ONE
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D) PARAMETERS -

A EQU I

B EQU 2

C EQU 3

D EQU 4

_E EQU 5

G EQU 7

M EQU 13

MNOPCC

MNBUDC

MNCPNI

MNDDCP

MNDIFC

MNDIFK

MNDIFM

MNFPPR

MNLEDI

MNLED2

MNQNEA

MNQPRA

MNRRRS

MNSRST

MNSTLT

MNTABU

MNWRRS

MNBTOA

MUREST

INDICATOR A

INDICATOR B

INDICATOR C

INDICATOR D

INDICATOR E

INDICATOR O

INDICATOR M

PRIORITY NUMBER OF MYOPCC

PRIORITY NUMBER OF MPBUDC

PRIORITY NUMBER OF MPCPNI

PRIORITY NUMBER OF MYDDCP

PRIORITY NUMBER OF MPF_IFC

PRIORITY NUMBER, _FK '

PRIORITY NUMBER OF MPDIFM

PRIORITY NUMBER OF MYFPPR

PRIORITY NUMBER OF MPLEDI

PRIORITY NUMBER OF MPLED2

PRIORITY NUMBER OF MYQNEA

PRIORITY NUMBER OF MYQPRA

PRIORITY NUMBER OF MYRRRS

PRIORITY NUMBER C. ' _SRST

PRIORITY NUMBER OF MYSTLT

PRIORITY NUMBER {]_ MYTABU

PRIORITY NUMBER C_: _;_RRS

EQU I-PARAMETER TO INDICATE MOVE

FROM B-CORE TO A-CORE.

EQU 9-PARAHETER I0 DESIGNATE TAPE

UNIT IN WHICH RESTART TAPE IS

PLACED,
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THE FOLLOWING PARAMETERS ARE USED _ "_'!_RN THE

LENGTH OFTHE RECORD WRITTEN ON THE RESi .... I TAPE -

El

MNDATA

MNLTMS

MNSTNO

MNHDAT

MNLRST

MNMORT

MNMANU

MNCODP

MNTOGA

MNTOGB

MNTOGC

MNTOGD EQU

MNTOGE EQU

MNHRST

MNRADR

MNHRAD

NUMBER WORDS IN TMOATA

NUMBER WORDS IN TMSTMS

NUMBER WORDS-IN T14;:

NUMBER ERROR CORRE :ORDS IN

TMDATA, TMSTMS, T_:_ ._C RECORD.

NUMBER WORDS IN TI_ST

NUMBER WORDS IN T_TN

NUMBER WORDS IN T_!/:c_UV

NUMBER IN TMCODP

NUMBER WORDS IN Tt_,OqP, ,TMCODV

NUMBER WORDS IN T: THCODV_

TMCODW.

NUMBER WORDS IN T_ ,_, Ti_CODV_

TMCODW, TMPRDI.

MNTOGC+I

MNTOGD+I

NUMBER ERROR CORRECTION WORDS IN

TMREST RECORD.

NUMBER WORDS IN R_ _ BLOCK.

NUMBER ERROR CORR,: WORDS IN

RADAR DATA RECORD.

SUBROUTINES -

MSMOVE SUBROUTINE TO MOVE

MSWECC

, BETWEEN A

AND B CORES.

SUBROUTINE TO ENCODE ERROR CORRECT-

ING WORDS.

OUTPUT

A} COMMUNICATION CELLS -

MCCHBC SET NON-ZERO TO IN[]_SATE CHANNELS B
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AND C ARE IN US!_.

MCNRES IF RECORD JUST _,;RITTEN WAS A TMREST

RECORD, THIS CELL IS UPDATED TO CON-

TAIN CURRENT CQ 'T OF IMREST RECORDS

ON RECORDS ON _:_ _ _APE.

MCWRRS CONTAINS UNQUEL' ,,_i,.Y TO MY_RRS.

MCWRSS lid COMMAND CON_',INING LENGTH OF

RECORD BEING WRI,TEN IN TAPE.

METHOD

THE FIRST RECORD WRITTEN ON THE RESTART TAPE IS A

NUMERICAL INTEGRATION, MANEUVER INFI)T_"_TION RECORD CON-

TAINING THE MISSION CONDITIONS AT IC( ,_,N INIO ORBIT.

THEREAFTER, WHEN A RADAR SIATION ENL;_ _:_ANSMISSION, THE

EDITED RADAR DATA BLOCK AND THE CORRESPONDING, DIFFEREN-

TIAL CORRECTION CONTROL TABLES, TMDATA, IMSTMS, AND

TMTIAC, ARE WRITTEN ON THE RESTART I#_F_ AFTER THE

DIFFERENTIAL CORRECTION HAS BEEN CO_ ,_ ON THE STATION

AND THE ORBIT REDEFINED, THE TMREST _.LJJRD IS WRITTEN ON

THE TAPE. IN ADDITION, THIS RECORD IS WRITTEN AS A

RESULT OF A MANUAL INSERTION OF CERIAIN ORBITAL PARA-

METERS WHICH DOES NOT INITIATE THE _ASIC ORBIT UPDATING

CYCLE.

WHEN MYWRRS RECEIVES CONTROL FR: "I:_RIO, IT TURNS

ITS OWN A INDICATOR ON. IT THEN SUPFi .oSES ALL OTHER

CHANNEL B AND C USERS AND ALL PROGRAMS BUFFERED FRO_ DISK

STORAGE INTO THE CORE STORAGE AREA OCCUPIED BY MYWRRS AND

ITS TRAP PROCESSORS {MT_VRRS AND MYWRSI) UNTIL THE TRAP

HAS BEEN PROCESSED. AFTER INDICATING THAT CHANNELS B AND

C ARE IN USE, MYWRRS UN_UEUES THE NEX !_Y IN ITS QUEUE

TABLE INTO MCWRRS. IT THEN PLACES A i_AP TRANSFER

INSIRUCIIUN TO MTWRSI IN THE CHANNEL B TRAP LOCATION
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(t5 8 ) ANDt IF THIS IS A REAL TIME RUN, A TRAP TRANSFER

INSTRUCTION TO MTWRRS IN THE CHANNEL C TRAP LOCATION

(17 8 )" THE PRESENT GMT IN I/2 SECONDS IS SAVED IN THE

FIRST LOCATION OF THE RESTART TAPE BUFFER, TMRSYS. (THIS

TIME IS WRITTEN ON THE RESTART TAPE DNLY WITH THE TMDATA,

TMSTMS, ANDI TMTIAC RECORD. ALL OTHER RECO;. S HAVE GMT

TIMES CONTAINED WITHIN THE DATA).

THE TYPE OF RECORD TO BE WRITTEN ON THE RESTART TAPE

IS DETERMINED FROM [HE PREFIX OF THE UNQUEUED ENTRY IN

MCWRRS -

P(MCWRRS}

O

A(MCWRRS) RECORD TYPE TABLES IN RECORD

0 DIFFERENTIAL TMDATAt TMSTMS

I 0

CORRECTIDN

CONTROL

NUMERICAL

INTEGRATION

MANEUVER

INFORMATION

2 L(RADAR RADAR DATA

DATA)

TMTIAC

TMRESTt TMORTNt

TMANUVt TMCODP,

TMCODV, TMCODW,

TMPROI, MCMANC,

MCPROI

UPPER CORE BLOCK

CONTAINING RADAR

DATA (203 _ORDS)

lJ AFTER THE TABLES COMPRISING THE DESIRED RECORD HAVE

BEEN MOVED INTO THE RESTART TAPE BUFFER, THE SUBROUTINE

MSWECC IS ENTERED TO EXPAND THE RECORD BY INTERSPERSING

ERROR CORRECTION WORDS WITH THE DATA. SINCE IDENTIFICA-

TION OF EACH RECORD IS BASED ONLY ON ITS LENGTHy THE

CORRECT WORD COUNT FOR THE RECORD (INCLUDING THE ERROR

CORRECTION WORDS) IS PLACED I_ THE i/O COMMAND USED TO

WRITE THE RECORD ON THE TAPE. THIS COMMAND IS THEN

ISSUED TO WRITE THE CHANNEL B RESTART TAPE AND, IN A
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REAL-TIME RUN, THE CHANNEL C RESTARI T i:YWRRS THEN

SUPPRESSES ITSELF UNTIL THE TRAP HAS F;:_..: 3Li_VICED, TURNS

OFF ITS A INDICATOR A_D EXITS TO MOPRIO.

°

USAGE

•MYWRRS IS ENTERED FROM AND EXITS TO MOPRIO. ENTRY

TO MYWRRS RESULTS FROM ONE OF THE FOLLO%VING QUEUES -

A) MYOURI

MFMN06

MFMNIO

MFMNII

B) MPDIFC

'MPOIFM

Ci' MSLCUC

D)

E)

TO WRITE NUMERICt. _.....:'_ATION,

MANEUVER INFORHAIztJi._ RECO#{D.

TO WRITE DIFFERENTIAL CORRECTION

CONTROL RECORD.

(SUBROUTINE OF #!;

RADAR DATA RECORD.

STORAGE REQUIRED -

122 LOCATIONS

MACROS -

TRNON

TRNOF

QUENBA

QENBZ

UNQUE

iJ WRITE
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LOCATION QUANTITY UNIT

TMREST

+I

GREATEST TIME FX. PT.

TAG OF DATA

USED TO COM-

PUTE r,v VEC-

TORS

R
X

+3 R
z

+4 vx

vy

+ 6 Vz

+7 VECTOR TIME

TAG

+8 ANCHOR POINT

REV. NUMBER

+9 ARC LENGTH

+IO WEIGHTING

FACTOR

÷II WEIGHT FOR

CURRENT ORBIT

GMT SEC.

OBTAINED FROM-OR

RESTORED TO

MCTLST

FLT. PT. TDRANV

G:L.U.

FLT. PT_ +I

G.L .U.

FLT. PT. +2

G.L .U.

FLT. PT. '_"

G.V.U.

FLT= PT. +4

G.V.U.

FLT. PT. +5

G.V.U.

FX. PT.

GMT HIN.

FX. PT. +7

FLT. PT. MCARCL

FLT. PT. MCWGFC

FLT. PT. MCOWGT

+12 DENSITY FAC- FLT. PT. TIDRAG

TOR FOR ORBIT

AND REENTRY
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P

LOCATION QUANTITY UNIT

+13

OBTAINED FROM-OR

RESTORED TO

+I

+14 ! _2

+15 +3

DENSITY FAC-

TOR FOR ORBIT

LIFETIME

DESIRED NO.

REVOLUTIONS

IMPACT ALTI-

TUDE

RETROFIRE

FLT. PT.

FX. PT.

FLT. PT.

'G.L.U.

FX. PT.+16 TMGTRS

SETTING, GMTRS GMT SEC.

+17 NAVIGATION FX. PT. +I

MODE, M

+18 LONGITUDE OF FLT. PI. +2

TARGE t X t RADIANS

+19 LATITUDE OF FLT. PT. +3

TARGET,_ t RADIANS

+21

+20 GMT OF LIFT- FX. PT. MCG[LO

OFF SECONDS

TIME OF QUEUE FX. PT.

TO WRITE VEC- GMT SEC

TUR ON TAPE

+22 GMT OF INSER- FX. PT. MCGTIN

TION INTO GMT SEC

ORBIT

+23 GMT OF END OF FX. PT. MCPFLD

POWERED GMT SEC

FLIGHT
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